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SECTION 1 


GENERAL INFORMATION i. 


1-1. FUNCTIONAL DESCRIPTION. 


The On-Line Receiver of Countermeasures Receiving Set AN/FLR-11(V) and Direction Finder 
Group AN/FRA-54(V) (figure 1-1) consists of Countermeasures Receiver R-1125/F LP and Oscillator- 
Power Sugply O-926/FLR. Counter:measures Receiver R-1125/FLR is a triple-conversion, super- 
heterodyne recewer covering the frequency range of 2 mc to 32 me in four bands. The receiver output 
isthe thied conversiam frequency of 65 ke, and the bandwidth 1s GO kc. Two direct reading coonters 
Show the frequency to whick the receiver i$ tunedas the sum of both counter readings. The ©-928/FLR 
pr Ovides the operating power required uy the R-1125/F LR, anda crystal-contralied, 100-ke reierence 
Fignal which permits adjustment of the MEGACYCLE counter in precise 100-kc increments throuchout 
the tuning range ef the R-£125/FLR. Apr internal interpoletion-ascillator (yn the R-1125 FLR) provides 
continuous tuning of each 100-kz increment. Combined coumer readings indicate the center - frequency 
ef recetver Tuning Lath an accuracy ef 3-cps per megacytie -50 cps: the MEGACYCLE counter indicates 
100-ke Steps and the KILOCYCLE counter indicates frequencies between each step. 


1-2. FACTORY OR FIELD CHANGES. 
No factagy or field changes have been made to this equipment. 
1-3. QUICK REFERENCE DATA. 
a. GENERAL 
(1) NOMENCLATURE. 


(a) Countermeasures Receiver R-1125°FLR. 
{o} Csc.ictor- Power Supply O-923/ F LR. 


(2) CONTPACT NUMBER: NObdsr 87308. 


(3) AMBIENT TEMPERATURE LIMITATIONS: Equipment will operate within iimits of 0®C 


(+32°F) to -3a°C {-122°F) after nonoperating exposure to temperatures frem -62°C (-73°F) to +75°C 
{+185°F) 
bo ELECTRICAL CHARACTERISTICS. 


{Li FREQUENTY RANGE: Nonzinal, 2 mec to 32 me inclusive. 


(2) TUNING BANDS AND BAND RANGES: Four bonds — 2-4 mc, 4-8 mc. 8-16 me, and 
16-32 mc. 


(3) TYPE OF FREQUENCY CONTROL: Crystaloscillator comtrot of 300 10D-kc increments; 
lesser increments continuously tuned using L-C oscillator. ; 


(4) TYPES OF RECEPTION: Receiver output isan intermediate frequercy from 35 Kc to 95 kc, 
center ed at 65 Ke, cetaning all modulation of tire reegived signal or:signals wah fidelity. 66 
Ke. 


(5) MAXIMUM RECEIVER OUTPUT: 64 milliwatts into a 250-onm resistive load. lv. Z 


“@ EREQUENCY-CONTROL CRYSTAL (Oscillator-Power Supply G-928/FLR). 
. (2) Government designation: CR-42°U. 
(0) Oscillation frequency: 100 Ke. 


al “© Crystal operating temperature: 19°c 67°F) 21°C, . ae = 


” 
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{d) Frequency accuracy over operating range: 3 parts per million at 75°C (167°F). 
(7) FREQUENCY-CONTROL CRYSTAL (Countermeasures Receiver R-1125/FLR). 

(a) Government designation: CR-46/U. | 

(b} Oscillation frequency: 285 kc. . 

(c) Crystal operating temperature: -400C (-40°F) to +85°C (+185°F) +3°C. 


(d) Frequency accuracy over operating range: +0. 01% from -40°C (-40°F) to +85°C 
(+185°F). 


(8) FREQUENCY STABILITY AND ACCURACY DATA. 
(a) Continuous tuning: 3 parts per million +50 cycles. 


(o) Environmental changes: 3 cycles per megacycle +150 cycles, frequency change from 
C (-32°F) to 30°C (122°F). 


Change Frequency Variation 
@; Line voltage, from 103.5 vac to 50 cycles, maximum 
= 126.5 vac 
Temperature from 0°C (32°F) to 3 cycles per megacycle +150 cycles 


500C (122°F) 


(9} RECEIVER SENSITIVITY: The maximum input voltage required to produce a 10-db signal- 
plus-noise to noise ratio at the output is 3.5 uy. 


(10) ELECTRICAL CHARACTERISTICS OF RECOMMENDED ANTENNA: For optimum per- 
formance, an antenna having a 70-ohm terminal impedance is recommended. 


(11} PRIMARY POWER REQUIREMENTS. 
(a) Voltage: 105/115/125 volts, 60 cycles +5%, single phase, ac. 


(b) Current (nominal): One receiver and one oscillator~power supply, 1.25 amperes ac 
(crystal oven off); 1.4 amperes ac (crystal oven on), at 115 volts. 


(c} Power (nominal): One receiver and one oscillator-power supply, 145 watts (crystal 


Yoven off); 160 watts (crystal oven on), 


{d) Additional receivers: Each additional receiver operated from the common oscillator - 
power supply increases the primary power requirement by approximately 100 watts, ac. 


(e) Five receivers: Total primary requirement for five receivers and one oscillator-sower 
supply is approximately 545 watts (crystal oven off); 5€0 watts (crystal oven on). 


NOTE 
Crystal oven A1001 in the O-928/FLR is thermostat- 
ically controlled and when operating, adds approxi- 
mately 15 watts to the primary power requirement. 
(12) HETERODYNE FREQUENCY RANGE. 
(a) High-frequency oscillator: 3.725 me to 33.725 mc. 


(b) Interpolation oscillator: 680 kc to 580 kc. 
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(13) I-F FREQUENCIES DEVELOPED. 
(a) First conversion: 1625 ke to 1725 ke (tuned). 
(b) Second conversion: 220 kc. 
(c) Third conversion: 65 kc. 
1-4. EQUIPMENT LISTS. 


a. EQUIPMENT SUPPLIED. - Table 1-1 lists the names, quantities, dimensicns, ins weights of 
all equipment supziiad, 


b. EQUIPMENT REQUIRED BUT NOT SUPPLIED. - Table 1-2 lists the equipment se quired for 
operation, but not szszsiied. 


- 


c. SHIPPING CATA. - Cauntermeasures Receiver R-1125')F LR and Oscillaror-Po sr Supply 
O-928/FLR are shizcei as intewral parts of Courler measures Pecciving Set AN/FLE- and Direc- 
tion Finder Group AN/FRA-54(V). Refer to NAVSHIPS 94557 and NAVSHIPS 94565 for serctinent 
shipping data. 


d. TUBE AND SEMICONDUCTOR COMPLEMENT. - Tavle 1-3 lists all tubes by tyy 
the number ef each iy 9¢ installed in an R-1125, FLR and an 0-928, FLR. Semiconductors a 
as vacuum tubes are aiso included. 


. showing 
:¢o function 


TABLE 1-1. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN: FLR-11(V) 
AND DIRECTION FINDER GROUP AN FRA-54(V), EQUIPMENT SUPPLIED 


OVERALL DIMENSIONS | 


i 
NOMENCLATURE (Is. ) WEIGHT 
i 
1 |Countermeasures Receiver|R-1123/FLR | 6-3/32 | 19 eye" |) Tie 4 36s 
1 |Oscillator-Power Supply O-928/'F LR 9-13/16 | 8-1/2 |20-3/4 0.8 95 
1 |Mounting Plate 2 17-5/8 |20-5/8 0.435 10 
1 |Miscellaneous Cable 
set |Connecters 
1 Mounting Piate Hardware 
set 
2 |Technical -fanu2! NAVSHIPS 945281 | | 
t | 
TABLE 1-2. ON-LINE RECEIVER OF COUNTERMEASURES PFCEIVING SET AN FLP-11(V) AND 
DIRECTION FINDER GROU® AN OSRA-5a(V), EQUIPMENT REQUIRED BUT NOT SUPPLIED 
a NOMENCLATURE PaQtizeD 
water roe ba T N i +. 7A TE 
EQUIP. NAME DESIGNATION USE CHAP ACTERISTICS 
1 ~ Anteana : Intercepts r-f signals 70 Gams impedance 
1 Cable, Coaxial : RG39/'U ! Antenna transmission bk 70 chms impedance 
ae . oe to receiver 
1 Cable, Coaxial RG59/U Receiver output line 70 chms impedance 
1 ' Cable, Ccaxial RG39/U [eee reference 70 o4ms impedance 
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TABLE 1-2. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) AXD 
DIRECTION FINDER GROUP AN/FRA-54(V), EQUIPMENT REQUIRED BUT NOT SUPPLIED 


- (Continued) 
REQUTRED 
CHARACTERISTICS 


Cable, Supply Supplies plate and filament 
voltage to receiver from 
power supply 


f 
& 


Cable, Power THFA, or equivalent | Supplies primary power to 
equipment 


Cable, DF THFA, or equivalent | Supplies external power 
Indicator for DF indicator 


TABLE 1-3. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(¥) AND 
DIRECTION FINDER GROUP AN/FRA-54(V), TUBE AND SEMICONDUCTOR COMPLEMENT 


NUMBER OF TUBES OF NUMBER OF SEMICONDUCTORS 
TYPES INDICATED OF TYPES INDICATED 
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SECTION 2 
INSTALLATION 


2-1. UNPACKING AND HANDLING. 


The On- Line Receiver of Countermeasures Receiving Set AN/FLR-11(V) and Direction Finder 
Group AN/FRA-54(V) is shipped and installed as an integral part of Countermeasures Receiving Set 
AN/FLR-11(V) and Direction Finder Group AN/FRA-54(V). Refer to NAVSHIPS 94557 and NAVSHIPS 
94565 for pertinent data concerning unpacking and handling. Outline drawings of the R-1125/FLR and 
O-928,//F LR are shown in figures 2-1 and 2-4, respectively. . 


2-2. MECHANICAL INSPECTION. 


Make a complete mechanical inspection of the equipment for damage which may have occurred 
during shipment. Check the following items: 


a. Check for nuts, washers, or foreign particles which may be lodged where they can cause a 
short-circuit or affect the operation of mechanical devices. 


b. Tighten any screws or nuts which may have worked loose. 
c. Look for broken wires or loose electrical connections. 


d. Check the operation of aU mechanical panel controls through the range of travel, and in both 
directions, to detect bent shafts or other evidence of damage. 


e. Check that all tubes are seated in their sockets and that the crystal-oscillator oven (A1001) is 
properly seated in socket XA1OOl in the oscillator-power supply. 


f. Check fuses F951 through F955 located on the R-1125/F LR rear-panel and make sure they are 
in the holders. 


g. Check fuses F1051, F1052, and F1053 located on the O-928/F LR chassis and make sure they 
are in the holders. 


2-3. POWER DISTRIBUTION AND REQUIREMENTS. 


a. REQUIREMENTS. - The O-928/FLR requires a single-phase a-c power source of 105 to 125 
volts at €0 cps 25%. Voltage variations should not exceed 10 percent of the nominal value. 


b. PRIMARY CONNECTION. - To apply primary a-c power to the O-928/FLR, a female connec- 
tor must be attached to power cabling of the correct rating. This connector mates with a male fitting, 
designated J1051, on the chassis. (See figure 2-7.) Fuse F1051 protects the supply in the event of cur- 
rent overload, anda power ON-OFF switch ($1051) mounted on the supply chassis applies or removes 
power ta the equipment. 


€ 


c. DISTRIBUTION. - Figure 5-1 shows the distribution of primary power within the O- 928/F LR. 
Primary power is not applied to the R-1125/FLR. 


2-4. INSTALLATION LAYOUT. 


Countermeasures Receiver R- 1125/FLR is designed for mounting ina standard 19-inch relay 
rack. Qscillator-Power Supply Q- 928/FLR is designed for mounting on the mounting plate supplied. 
The mounting plate will supgort two O-3 28/F LR and is designed to mount ina standard 19-inch relay 
rack. Fach O-928/FLR provides operating power and a. 100-ke reference signal for one to five 
R-1125/F LR; two O-928/F LR will accommodate up to ten R-1125/FLR. 


2, POWER SOURCE. - The power source described in paragr ser oda should be aod. 
available. : : é Cas eae 
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Figure 2-1. Cowntermeasures Receiver R-1125/FLR, Outline Drawing” 
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b. CABLE LENGTHS. - The length of the a-c power cable is not critical, but the length of the 
antenna transmission line should be kept as short as possible. The length of the 100-kc reference sig- 
nal cable and the DF indicator cable is not critical. 


CAUTION 


The length of the plate and filament supply cable is 
critical and should not be less than 7 feet nor more 
than 12 feet. This cable provides a predetermined 

- voltage drop in the filament supply circuit to the 
R-1125/F LR. 


¢. SERVICE ACCESS, (See figures 2-1 and 2-6.) - Service access to the equipment is obtained 
in the following manner. 


(1} COUNTERMEASURES RECEIVER R-1125/FLR. - The R-1125/FLR is designed so that- - 
most of the servicing operations can be done from the frent. A slide and tilt mechanism allows the 
drawer to be culled cut and tilted at various angles. The operation of this mechanism is described in 
detail in paragraph 2-5a(1). To permit the drawer to be raised and indexed vertically, there must be a 
clearance of at ieast 22 inches in front and at least 19 inches directly above the R-1125/FLR. A clear- 
ance of at least 3 inches at the rear of the enclosure is necessary for the passage of external cables. 


(2) OSCILLATOR-POWER SUPPLY 0-928/FLR. - The O-928/FLR may be removed for serv- 
icing by removing a blank panel. The mounting plate provides for the installation of two O-928/F LR, 
side by side, each unit removable from the front. A clearance of at least 20 inches is required to re- 
move an 0-928/FLR from the rack. 


d. INTERACTION WITH OTHER EQUIPMENT. - One of the features of the equipment is its abil- 
ity to eperate normally in an environment close to transmitting equipment. Internal shielding and fil- 
tering effectively reduce the danger of interaction between equipments. 

2-5. INSTALLATION REQUIREMENTS. 
Instailation consists of mounting the R-1125/FLR in the rack, installing the mounting plate, and 


mounting the O-928/FLR on the mounting plate. The necessary internal and external cables are then 
connected to complete the installation. : 


a. REMOVAL AND REPLACEMENT OF THE R-1125/FLR DRAWER. ~- Perform the fellowing 
steps to open, index, remove, and replace the drawer. 


(1) OPENING AND INDEXING THE DRAWER. (See figure 2-2.) 


Step 1. To unlock the drawer, press the button on top of the handles and lower the handle 
levers. : : ; 


Step 2. Grasp the handles and pull the drawer out on the slides. The drawer will lock ina 
fully extended position. ; 


Step 3. To raise the drawer, pull out the T-shaped release latch on both slides and lift the 
drawer to a vertical position. Release the latches to lock the drawer at a 90° angle. . 


Step 4. To lower the drawer, pull out the T-shaped latches and lower the drawer toa level 
position. Release the latches to lock the drawer in this position. 


Step 5. Toclose the drawer, simultaneously press the front latches on each slide and push 


the drawer in by the handles. With the drawer closed, raise both levers to lock the drawer. Secure 
the handle levers by pressing against the handles. — ae F 

Q) REMOVING AND REPLACING THE DRAWER. 
2 _, Step L. Open the drawer to the extended position. 


"Step 2. Remove cable clamp. 
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Vee 2- $2(2) we NAVSHIPS 94581 INSTALLATION 
Step 3. Reach in and disconnect the cable at P901, and nenes the cable retracting mech- 
-anigm to a closed position. 
WARNING 


Be sure that the equipment is deenergized before dis- 
connecting plug P901. The voltage and current pres- 
ent can he hazardous to equipment and personnel, 


Step 4. Simultaneously press the rear latch on both slides and pull the drawer forward, 
supporting the drawer as it leaves the slides. 


Step 5. To replace the drawer, lift it into place on the slides. Push the drawer in until it 


p Z 
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locks in the extended position. Connect the cable, 
i 

i 


Step 6. Simultaneously press the front latch on both slides and push the drawer in by the 
handles. 7 


Step 7. With the drawer closed, raise both handle levers to lock the drawer. Secure the 
levers by pressing against the handles. 


@ CAUTION 


If several receivers are installed in one rack, check 
that the rack is firmly secured to the floor. The 
weight of a number of extended drawers will tip the 
rac« if insufficient support is provided. 
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Figure 2-2. Drawer Operating Mechanism 


b. REMOVAL AND REPLACEMENT OF SIDE BRACES. - As shown in figure 2-3, each of the 
two side braces is fastened to the cabinet by five Phillips roundhead screws. Remove these screws to 
actach the side brace (each screw threads into either the slide or the locking latch). Toreplace the 
side braces, hold the brace in position against the cabinet and replace: the screws. Tighten each screw 

. firmly to secure the brace. ; ia ies ee oO. ee Oey aie 


c- MOUNTING PLATE FOR 0- 998/FLR. (See figure 2-5.) - The mounting plate consists ofa 
flat baseplate equipped with side brackets for permanent installation in the equipment rack. The mount- 
ing plate is fastened to the rack using eight 10/22 oval-head screws, lockwashers, and nuts. Slotted 
screw holes in the mounting brzcsets provide for a lateral adjustment af plate position. 
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BACK PLATE (SEE DETAIL A) 
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- OSCILLATOR-POWER SUPPLY 


O~928/FLR EN 


MOUNTING PLATE 


Figure 2-6, Mounting Plate, Installation Details 


e. CABLE CONNECTIONS. - All units are shipped installed in their respective cabinets and ex- 
i ternal cables are provided; however, if replacements are wnavailable replacement cables can be fabri- 
cated from the following information. Refer to NAVSHIPS 94557 and 94565 for external cable connec- 
: tions and other pertinent cabling information. External cable receptacles are located on the 
; R-1125/FLR rear panel and on the O-9$28/FLR chassis, as shown in figure 2-7. Table 2-1 contains a 
summary of the types and functions of all external plugs and their mating receptacles. 


(1) ASSEMBLY OF EXTERNAL CABLING. - Figure 2-8 illustrates the method of assembling 
the JAN type UG260/B and type UG290/A pleg to RG59/U coaxial cable to construct the antenna, output, 
and 100-ke reference cables. Figure 2-9 snows the method of assembling type MSJ10E6B14S7S piugs to ‘i 
appropriate cabling to make up the a-c power cable. The type MS3103B10SL3S plug for assembling the 
DF indicator cable is similar to the a-c power plus shown in figure 2-9. Figure 2-10 shows the method 
of assembling type MS3108B16S1P and type SS3108B16S1S plugs to appropriate cable to make ua the 
plate and filament supply cable. Detailed instructions for the assembly of electrical connectors is 
contained in NAVSHIPS 900171, Chapter 5. Chapter 6 of the same publication provides complete ca- 
bling instructions. . 


fone ' ” Cable lengths are determined by measuring the routing distance from the R-1125/FLR or the 
:°* Q-928/FLR to the cable destination. In multiple receiver installations, corresponding cables will nec- 
_° essarily have different lengths. 


CAUTION 


a) Length of the plate and filament suroly cable must be not 

Bo te +: Jess than 7 feet sar more than 12 feet. A predetermined 
ae El * -  woltage drop in the itiament-supply conductors provides’ - 53s 

: proper filament voltage the the R-1125/FLR. ee oe arom ay 
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ar nr TABLE 2-1, CONNECTORS (PLUGS) AND CABLES REQUIRED FOR MAKING 
2%. EXTERNAL CONNECTIONS 


CIRCUIT SYMBOL 
AND TYPE OF 
MATING RECEPTACLE 


~ CIRCUIT SYMBOL 


. AND TYPE OF PLUG | CIRCUIT WHERE USED TYPE CABLE 


P1051 
P952 
UG260B/U 


P954 
UG260B/U 


P951 
MS3108B16S1P 


P953 
UG260B/U 


P1058 to P1062 
UG260B/U 


P1052 to P1056 
MS3188B16SLP 


P955 


105-125-volt, a-c power 
Antenna input 


Receiver output 


Plate and filament supply 


100-ke reference signal 
to receiver 


100-kc reference signal 
to receiver 


Plate and filament supply 
to receiver 


DF indicator, external 


THFA or equivalent 


RG59/U coaxial 


RG59/U coaxial 


RG59/U coaxial 


RG59/U coaxial 


THFA or equivalent 


J1051 
MS3102A1L457P 


J952 
UG230A/U 


J954 
UG299A/U 


J331 
MS3 162 A16S1P 


J1058 to J1062 
UG299A/U 


J1052 to J1056 
MS3102A16S1S 


J955 


supply MS3102A10SL3P 


Plug P1501 which is provided for the a-c power cable has three contacts. Confacts AandC con- 
nect the a-c line, and contact Bto ground. The coaxial cable connectors have a single contact for the 
inner cable conductor; the connector shell serves as the shield contact. Plug P951 which is provided 
for the plate and filament supply cable has seven contacts, one of which is not used. All mating con- ~ 
nectors on the O-928/FLR chassis, P1052 threugh P1056, have a similar contact arrangement. 


(2) INTERNAL CONNECTIONS. - Figure 2-7 shows all internal connections as well as exter- 


nal connections between the Foal eee and 6-928/FLR. To complete these connections, proceed 2s 
follows: ; 


{a) Connect the 100-ke reference cable to the R-1125/FLR by mating plug P253 with recep- 
tacle J953 (100 KC OSC) at the center of the rear panel. Connect the other end of the cable to the O- 
§28/FLR by mating plug P1058 with receptacle F109 on the chassis end, 


oa ete ae se = 1aftete oo NOTE 


ad ie at . - Connectors J1083 tiredss J1062 are connected in par- 
Ee -* ~.. "allel and serve from one to five receivers. Connec- 

eo at se ; . tions mag be made without regard for numerical | 
opie tye a Se - Sequence. Sieg Ee pieglarneeay Th" 


ao (0) Connect the plate and £ ament aera -cable to the R-1125/FLR by mating plug P51 with 
te receptecle J954 (POWER) on the left si ae Et ar panel. . 


: Connect the cther end of the cable to the 
~Q-928/F LR by matin s oe) Biba with, re 52 on the chassis end. 


oe ren 


05) ugh 31038 < are, pennected in “par- - ae ee ae a ‘ eres 
aS allel 2 and serve Bee cng to five receivers. Conmec- © ~ : 

‘tions may be macs wit pout regard for numerical . a 
_ Sequence : . 
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(3) EXTERNAL CONTIECTIONS. - External connecting cables are installed as shown in figure 
2-7. To complete these connections, perform the following: 


: (a) Connect the antenna transmission line to the R- 1125/FLR by mating plug P952 with re- 
 ceptacle J952 (ANT) on the left side of the rear panel. Connect the other end of the line as shown in 
_ NAVSHIPS 94557 and NAVSHIPS 94565. 


(b) Connect tae R- 1125/FLR output cable by mating plug P954 with receptacle J954 (65 KC 
OUT) on the Teft side of the rear panel. Connect the other end of the cable as shown in NAVSHIPS eeoet 
and NAVSHIPS 94565, 


{c) Connect the DF indicator cable to the R- 1125/FLR by mating plug P955 with receptacle 
J955 (DF INDICATOR) cn the right side of the rear panel. Connect the other end of the cable to an ex- 
ternal power source. (See figure 4-23.) 


{d) Connect the a-c srimary power cable to the O-928/FLR by mating plug P1051 with re- 
ceptacle J1051 on the chassis. Connect the other end of the cable to the source of primary power. 


NOTE 


External primary power source line switches should 

eS be off at this time. 

pee, 

(4) TRANSFORMER POWER TAPS. - Before operating the equipment, measure the average 

’ line voltage of the primary pGwer source witha multimeter, The primary winding of power transformer 
T1051 in the O-928/FLR is tapped to permit operation of the equipment from a 57-63-cps power source 
of 105, 115, or 125 volts. The transformer taps for these voltages are connected to terminal board 
TBI1051. (See figure 4-26.) Transformer connections to TB1051 are: terminal 1, common; terminal 2, 
105 vac; terminal 3, 115 vac; and terminal 4, 125 vac. The equipment is shipped with connections made 
for operation from a 115 vac scurce. If the average value of the primary power source falls between 
two of the voltages mentioned, connections for the higher value should be made. A tag showing the volt- 
age used should be attached to cennector J1051 on the O-928/F LR when the connection is made. 


2-6. INSPECTION AND ADJUSTMENTS. 


a. GENERAL. - After the equipment is installed, and before it is turned over to operating per- 
sonnel, observe the equipment performance in detail and make all necessary adjustments. Because of 
environmental differences between the factory and the installation site, and due to equipment handling 
during transit and installation, some adjustments may be required to obtain aptimum equipment per- 
formance. These adjustments should be minor. All aspects and features of operation must be checked 
correct any condition which would lead to subnormal performance. 


23" ob. INITIAL ENERGIZING OF EQUIPMENT. - Energize the equipment for the first time as 


follows: 
NOTE 
The location of each control is shown in fisure 3-1. 
Tatie 3-1 gives a brief description of each controL 


Step 1. Make sure that all external connections are tight. 


Step 2. Check thet primary connections to power transformer T1051 are compatible with the 
average line voltage, as descrived in paragraph 2-54(4). 


Step 3. Set the ccztrots as specified in table 3-2. 
tee Step 4, Place the switch that controls the external primary power source to on. 
: / CAUTION 
; Before energizing the equipment, SELECTOR switch 


$1752 at the O-928/FLR must be set toa position cor- 
resroxiirg to the number of receivers to be operated. 
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Step 5. Place the power ON-OFF switch at the O-928/F LR in the ON position. The R- 
1125/FLR frequency counter lamps will light. 


NOTE 


Equipment will be operable within 30 seconds, buta 
warmup period of one hour is required for maximum 
frequency stability. 


Step 6. Connect the associated equipment to the receiver output at J954 (65 KC OUT), 


Step 7. Adjust the OUTPUT LEVEL control to obtain an indication of receiver noise at the 
associated equipment. 

c. TUNING PERFORMANCE, - To test the performance of the tuning circuits, use a compatible 
signal generator such as the AN/URM-25D to produce the test signal. Because the frequency accuracy 
of the R-1125/FLR exceeds that of most signal generators, calibrate the generator using the R- 
1125/FLR asa reference before beginning the test, or use a primary [requency standard to set the gen- 
erator. An alternate method involves tuning the generator for maximum receiver outro at each fre- 
quency checked. At least cne frequency within each tuning bend should be observed. Freavencies 
selected Should be at or near the high or low end of each tuning band. If necessary, actual transmitted 
signals may be used fer the test, keeping in mind that the carrier frequency of the received signal may 
vary considerably from its nominal value. The frequency of the transmitted signal should be measured 
accurately before apparent ciscrepancies in the counter readings are attributed to defective tuning cir- 
cuits or incorrectly set counters. 


(1) TUNING THE R-1125/FLR. ~- The incremental tuning feature of the R-1125/FLR is de- 
scribed in Section 3. The main points of this procedure are incorporated in the following performance 
check: 


Step 1. With the BAND switch in the 2-4 position, the MEGACYCLE counter will initially 
read 02.0. The HELOCYCLE counter should read 00.0. 


Step 2. Adjust the signal generator for a 2.0-mc (unmodulated) signal with a level of 500 
LV. te 


Step 3. Adjust the TUNING (Mc) control for a dip (minimum indication) on the 100 KC © 
TUNING meter. 


Step 4. Adjust the TUNING (Kc) control for a maximum indication on the SIGNAL 
STRENGTH meter. , 


Step 5. Adjust the OUTPUT LEVEL control for the desired output leveL 


Step 6. Repeat steps 2 through 5 for each of the three remaining BAND switch positions. . 
Set the signal generator to the proper frequency for the low end of each band. 


Step 7. Whena transmitted signal is used to check tuning performance, remember that the 
TUNING (Mc) contrei tunes the R-1125/FLR in 100-kc increments only. A dip on the 100 KC TUNING 
meter is used to precisely set each increment. Use the TUNING (Kc) control for continuous tuning be- 
tween increments, 


d. OPERATION OF SPECIAL CIRCUITS. - Devices such as the automatic gain control (age) cir- 
me _ cuit and the DF indicator (lamp) circuit, although not essential to basic receiver operation, nevertheless. 
' have a special function to improve operating efficiency.. Conduct initial performance checks on these - 
circuits by manipulating controls and cease te the degree to which the desired function is performed. — 


{1) AUTOMATIC GAIN CONTROL. - Age voltage is eralied to the two r-f amplifiers in the ree ; 
selector, and to four stages in the first i-f and injection ‘amplifier. The effect is resulation of receiver 2.: 
gain in inverse proportion to the swength of the received signal. Two age time constants, suitable for’: 
use with various received signals, are provided: SLOW and FAST. ; 2 ie 


ye 


Check the aze actica by tuning the receiver to Several signals having different calpritiide’s: : “(viens 
checking receiver performance using a signal generator, this effect may be obtained by ‘changing baie 23 
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level of output signal from the generator.) The indication on the SIGNAL STRENGTH meter should de- 
_. Crease for a weak signal and increase for a strong signal, but the receiver output level should remain 
:- . . @ssentially constant. If extreme variations in receiver output are encountered during this check, refer ( 
-_.,.;/ to the troubleshooting information in Section 5. | 


CAUTION 


ee — The RESERVE GAIN, THRESHOLD AGC, and I-F 
eo.” % : AGC controls are screwdriver adjustments located on 
the bottom of the chassis. They are adjusted at the 
factory and should not be reset during performance 
‘checks. Section 6, Repair, contains instructions for 
. ; adjustment of these controls in the event that the 
; equipment is repaired. 


(2) DF INDICATOR LAMPS. - Two indicator lamps on the R-1125/FLR panel, LOW (green) 
and HIGH (amber), light to show the relative frequency range being used at the receiver. The operator 
selects one of two antenna systems to obtain optimum reception by the use of the BAND switch. 

Check the DF indicator circuit operation as folluws: 


{ 


tep 1. Place the BAND switch in the 2-4 position. Adjust the TUNING (Mc) control over 
the tuning range. The LOW indicator should light over the complete range. 


Step 2. Place the BAND switch in the 4-3 position. Tune over the complete range. The 
LOW indicator should light over most of the range and the HIGH indicator should light as 8 mc is ap- 
proached. (The transition point is adjustable; refer to Section 6, Repair.) 


Step 3. Place the BAND switch in the 8-16 position. Tune over the complete range. The 
LOW indicator should light near the 8~me region and the HIGH indicator should light over the remaining 
-_ range. (The transition point is adjustable; refer to Section 6, Repair. ) 


Step 4. Place the BAND switch in the 16-32 position. Tune over the complete range. The 
HIGH indicator should light over the entire tuning range. 


e. OPERATION WITH OTHER EQUIPMENT. - The efficiency of the R-1125/FLR and O-928/FLR, 
_., when used with other equipment, should be tested by actual operation. The following considerations will 
~ help in making the test meaningful: 


{1) Make sure the other equipment is in good operating condition before the test. 


(2) Condition the R-1125/FLR and O-928/FLR by making the control settings in accordance 
with table 3-2. 


{3} When adjusting and connecting the terminal equipment, follow the instructions contained in 
the instruction manual for that equipment. 


(4) Allow ample warmup time; operate the connected equipments long enough far each to 
stabilize. ; 


2-7. PREPARATION FOR RESHIPMENT. 
3 a. EQUIPMENT DISASSEMBLY. - The degree to which the equipment must be disassembled for 
~” reshipment will depend on whether the complete equipment or only part of it is to be reshigped, and the 
> © type and number of shipping containers to be used. The following steps will serve as a guide for either 
_; partial or complete disassembly of the equipment. 


(1} Remove all primary power from the equipment by opening external primary power source 
~ switches and placing the power switch on the O-928/FLR to OFF, 


i - (2) Discharge alt plate-supply capacitars with a grounding probe. © 


| (3) Disconnect all cabling, including that between the R-1125/FLR and O-928/FLR, 
SN cian oe ae - vf oe a - oo te et a oh + : ga a 
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of 


(4) Check that outstanding field changes or required repairs have been recorded on the Equip- 
( ment History Card or other pertinent record. 

(5) Remove the O-928/F LR from the mounting plate. 

(6) Remove the R-1125/FLR. 

(7} Inspect the equipment for mechanical defects listed in paragraph 2-2. , 

(8) Collect all reusable mounting hardware, interconnecting cable assemblies, connectors for 
external cabling, and the technical manuals. Spare parts to be turned in with the equipment should be 
inventoried and replaced in the original container, Provision should be made for the replacement of 
missing Or caz.aged items prior to shipment. 

b. REPACKAGING, + For instructions and requirements for packaging and repacking the equip- 
ment, refer ic MIL-E-17555, “Preservation, Packaging, and Marking of Electronic Equipment and 
a 


( Associated Maistenance Parts." Also cuserve the following: 


(1) Mars the box containing the technical manuals "TECHNICAL MANUALS INSIDE." 


@ (2} Do not remove the tubes for reshipment. 
ath (3) Coaxial cables, when coiled, should not have loops less than 25 or 30 inches in diameter. 
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SECTION 3 


OPERATOR'S SECTION 


3-1. FUNCTIONAL OPERATION. 


Countermeasures Receiver R-1125/FLR is a high-frequency, superheterodyne receiver employing 
triple frequency~conversion for the reception of signals in the frequency range from 2.0 me to 32.0 me. 
It is intended for use in special operating categories and provides a 65-kc output signal having = 60-ke 
bandwidth. Receiver operation is characterized by extreme frequency stability, permitting long periods 
of unattended operation, A high level ef performance can be expected cespite adverse conditions. Ini- 
tial tuning is obtained in 100-xkc increments with an interpolation oscillator (in the receiver) which pro- 
vides continuous tuning between increments. The frequency range is covered in four bands with counter- 
type tuning dials which permit accurate presetting to a desired frequency. A special drift-canceiling 
circuit contributes te the receiver's high performance by cancelling any frequency error as the result ef 
frequency drift in the high-frequency oscillator. Drift in the interpolation oscilator circuit is minimal 
at the low frequency used 


Oscillator-Po-wer Supply O-928/FLR supplies operating power from one to five R-1125/F LR, and 
includes a 100-ke crystal oscillator which provides a standard reference signal {for incrementai tuning} 
to each receiver. 


Within the specified frequency range, the R-1125/FLR output is an intermediate frequency band 
from 35.0 to 95.0 kc which retains all modulation of the received signals with a high degree of fidelity. 


3-2. OPERATING PROCEDURES. 


a. DESCRIPTION OF CONTROLS. - All controls required for normal operation of the equipment 
are located on the receiver front panel. Controls accessible to the operator, but not required for nor- 
mal operation, are located on the R-1125/F LR chassis and on the O-928/FLR chassis, and are de- 
scribed in paragraph 3-2d. Table 3-1 contains a description of all operating controls, and figure 3-1 
shows the location of each control, 


b. SEQUENCE OF OPERATION. (Refer to table 3-1.) 
NOTE 
Before attempting to use the equipment, make sure 
_ that all interconnections have been made in accord- 
ance with Section 2, Installation. 


(1) STARTING. 


{a) Place the power switch located on the O-928/FLR inthe ON position and note that the 
R-1125/FLR counter lamps light. 


() Set the OUTPUT LEVEL control to the maximum clockwise position. 
(c) Place the AGC switch in the SLOW position. 
(2) TUNING. - Assume that the desired frequency is 4 235 me. 
(a) Set the BAND switch to the 4-8 position. 
(b) Adjust the TUNING (Mc) control to sbeanan 04.2 cosine on the MEGACYCLE counter. 


(c) Adjust the TUNING (Mc) control slightly for a dip (minimum reading) on the 100 KC 
TUNING meter. 


(a) Use the TUNING (Kc) control to set the KILOCYCLE counter to read 35.0. 


a 


« 
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hai (3) OTHER OPERATING ADJUSTMENTS. 
beet. 7 : 
oF (a) USE OF OUTPUT LEVEL CONTROL. - The OUTPUT LEVEL control adjusts the level in 
: ~.,. Of the 65-kc receiver output signal applied to the associated terminal equipment. Adjustment of this 
{_ - control is dependent on reception and the signal level required for operation of terminal equipment. 
{ 


(o) USE OF AGC SLOW-FAST SWITCH. - For RoE mt signal reception, the AGC SLOW- 
_. FAST switch is placed in the SLOW position to select anormal age time constant. The FAST position 
“ . | provides a much shorter age time constant. 
(4) STANDBY OPERATION. - ‘There are no provisions for standby operation of the equipment. 
Between or after periods of actual reception, the equipment may be allowed to remain energized without 
risk of damage. The following steps are indicated for good operating practice: 
a (a) Adjust the OUTPUT LEVEL control to a medium or low setting. 
(0) lf practical, place the associated terminal equipment in a standby condition. 
(c) Log any abnermal performance or indication noted during the period of operation. 
(5) STOP PING. 
(a) Turn the OUTPUT LEVEL control fully counterclockwise. 


(o) Place the power ON-OFF switch located on the O-928/FLR in the OFF position. 


TABLE 3-1. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) 
AND DIRECTION FINDER GROUP AN/FRA-54(V), CONTROL FUNCTIONS 


CONTROL NAME TYPE OF CONTROL FUNCTION 


ON-OFF Switch 


Controls primary power to power supply 


POWER ON Indicator lamp Lights when primary power is applied .- 


to power supply 


ia TUNING (Mc) Variable tuning capacitor Tunes receiver in 100-ke steps 


MEGACYCLE Shows setting of TUNING (Mc) control 


in megacycles; i.e., 04.2 = 4.2 me 


Thr ee-digit counter 


TUNING (Ke) Variable tuning capacitor Continuous tuning of receiver through 
; 100-kce steps selected by TUNING (Mc) 


control 


KILOCYCLE Three-digit counter - Shows setting of TUNING (Kc) contro] in 
. kilocycles and tenths of kilocycles; i.e., 
40.7 = 40.7 kc P 
: BAND Switch : Selects frequency band and positions 


MEGACYCLE counter drums to register 
frequencies covered. 


' Potentiometer 


_ OUTPUT LEVEL Controls receiver output 


_ SIGNAL | STRENGIE 


ete, 


Indicates carrier level of received 


Panel meter — 
oT : signal 


: 100 KC TUNING 


Panel meter ae Indicates 100-kc tuning steps 


Switch 


; -AGC SLOW-FAST Selects response of age action 


.:DF LOW-HIGH ~ Indicator lamps Indicate antenna to be selected for eee 


optimum reception 


ennai 


a wae 


FLR-11{V), /FRA-54(V) RECEIVER CONFIDENTIAL Paragraph 
‘ATOR'S SECTION NAVSHEPS 94581 - 3-3 


3-3. SUMMARY OF OPERATION. . 


2 a (. Ss. ia 28 A brief summary of the procedures for operation of the equipment in proper sequence is given in 
Pols. +." table 3-2. 


: ; TABLE 3-2, ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) 
; a en ; AND DIRECTION FINDER GROUP AN/FRA-54(V), SUMMARY OF OPERATION 


aes, eS STEP. | es PROCEDURE ; . 
| STARTING 


Place the power switch on the O-928/FLP. in the ON position. 


Set the OUTPUT LEVEL control to near maximum (clockwise) 


position. 


* oe . Place the AGC switch in the SLOW position. 
- TUNIN 
4 Set BAND switch to position covering desired frequency. 
5 Rotate TUNING (Mc) contro! until first three digits of desired fre- 


quency appear on MEGACYCLE counter. (First digit will be zero if 
frequency is less than 10 megacycles. ) 7 


6 - Readjust TUNING (Mc) control for a dip (minimum reading) on the 
100 KC TUNING meter. 


7 Rotate TUNING (Kc) control until last three digits of desired fre- 
quency appear on KILOCYCLE counter. 


.8 ; .. Note DF indicating lamps. If LOW lamp is lit low-frequency 
—S - : as antenna has been selected, and if HIGH lamp is lit high- pe aaa 
ts antenna has been selected. z 


STOPPING fe 
9. ’ ‘Turn the OUTPUT LEVEL control fully counterclockwise. - 
10 |. - Place the power switch on the O-928/FLR in the OFF position. i 


3-4 EMERGENCY OPERATION. 


a. PARTIAL FAILURE. - Normally, good maintenance procedure requires that electronic equip- 
ment be shut down for repairs as soon as any significant defect develops. In an emergency situation, 
however, loss of the services of the equipment for any length of time may not be acceptable, and a sub- 
stitute method of operation must be found. This method will, in most cases, involve a reduction in 
; equipment capability. Once the emergency has passed, steps should be taken promptly to restore the 
ee ee equipment to normal operation. Because of the relative complexity and intended function of this equip- ~~ 

“> ment, only a limited selection of emergency operating procedures are applicable. Subject to the fore- 
going, the following emergency operating procedures are suggested. — ; a 


; (1) ‘Loss OF AGC VOLTAGE. - Failure of the age circuits within the receiver will not. usuall 
eg aie rh the signal flow; the set will remain operative but subject to strong signal overloading. ~ Sie Ana 


: -@ DEFECTIVE TUNING INDICATORS. - In the event that the 100 KC TUNING meter should - 

.;' -2.-> beeome defective, incremental tuning can be continued by noting the presence of a signal at the ce 
--.t terminal equipment. Carefully adjust the TUNING (Mc) controt ‘to obtain a receiver output signah If.~ 

-.. .  ": the SIGNAL STRENGTH meter Recomes deteetiye as a similar deems ae be name maile adjusting £3 

.. 7. | the TUNING (Ke) controh oo o-s ee ce, eet Ae re 
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c. INDICATOR PRESENTATIONS. 


(1) TUNING INDICATORS, - The principal indicators of interest to the operator are the 100° _ 
KC TUNING meter and the MEGACYCLE and KILOCYCLE frequency counters. The general function of © 
these and their associated controls are described in table 3-1. Paragraph 3-2b(2} outlines the tuning 
procedure to be followed, using a frequency of 4.235 mc as anexample. For a more detailed descrip-. 
tion of the tuning indicators and their operation, assume a signal frequency of 16. 2524 mc. The BAND 
switch is placed in the 16-32 position (16.0 mc to 32.0 me). 


(a) Rotate the TUNING (Mc) control until the digits 1, 6, and 2 appear in sequence from left 
to right on the three drums of the MEGACYCLE counter. 


(b) Observe the 100 KC TUNING meter. A correct setting of the TUNING (Mc) control will 
be indicated by a deflection of the pointer towards the left or zero position; Slight readjustment may be 
necesSars to Obtain a minimum meter reading or dip. 


(c) Rotate the TUNING (Kc) control until the digits +, 5, 2, and 4 appear on the counter 
drums of the KILOCYCLE counter. The extreme left drum indicates a plus (+} over the normal tuning 
range, and a minus (-) when the range is exceeded. . 


(4) Figure 3-2 shows the correct setting of the counters for the above frequency and illus- 
trates the proper indication of the SIGNAL STRENGTH and 100 KC TUNING meters. 


NOTE 


The third (left to right) drum of the MEGACYCLE 
counter indicates "hundreds" of kilocycles. Incre- 
mental tuning (in 100-kc steps) provides a dip in the 
100 KC TUNING meter reading each time a digit ap- 
pears on this drum, whether or not a signal is 
received. 


(2) EXTERNAL INDICATOR. - A coaxial cable connector (VFO OUTPUT) on the front panel 
provities for connection of an external frequency counter to measure the frequency of the interpolation 
oscillator. A measurement of this frequency together with the computation shown below will precisely 
indicate the frequency to which the receiver is tuned. To determine the frequency of the received signal 
with greater accuracy than that displayed by the MEGACYCLE and KILOCYCLE counters, perform the 
following calculation: 

Fsig = MC + (0. 680 - Fose) 
Where: Fsig = frequency of received signal in megacycles 
MC = MEGACYCLE counter reading (in megacycles) 
Fosc = frequency counter (external) reading in megacycles 
Example: - Assuming that MC = 2.5 me, and Fog = 0. 638022 me 
Fsig = 2.5 + (0. 680 - 0. 638022) 
Fsig = 2.5 + 0.041978 
. Fsig = 2.541978 mc 
o DF LOW-HIGH INDICATORS. ~ 2k green oii and amber aap lamp oa the froat panel” 


indicate the.relative frequency ranze and tuning area in use at the receiver sothe onerator may select - 
one of two artenna systems for optimum reception. The LOW indicator lamp will light when the BAND -+>- 


ee switch is in the 2-4 “_ roe the ice lamp will eee when the BAND switch is in the 16- 32 (mc) 
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position. An overlapping area occurs with the BAND switch in the 4-8 (mc) or 8-16 (mc) positions, 
since operation in an areca centered at 8.0 me is acceptable using either antenna. Refer to paragraph 
4-2a(15) for a detailed description of the DF indicator circuit. The following list shows the DF indica- 
tions obtained on each band, and gives the antenna system which should be used for each combination of 
BAND switch positions and DP lamp indications. (Refer also to parsexePh 6-4i for adjustment . 
information. ) 


: BAND INDICATOR ANTENNA 
2-4 LOW (green) Low frequency 
i 

4-8 LOW (green) Low frequency 
4 4-8 HIGH (amber) High frequency 
OR 

8-16 LOW (green) L_ J Low frequency 
i 8-16 HIGH (amber) High frequency 
: 16-32 HIGH (amber) High frequency 


MINUS SPFEARS 
ONLY AT END OF 


si | 
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| | 
| 100 KC RANGE. 

’ 
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it | 
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i! | 

| | 

1 | ] 

te: 

Lb | | 

fb. FREQUENCY SHOWN: 16.2524 MC | 
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i Figure 3-2. Frequency Counter and Meter Presentations 

| + 

! 

i d. NONOPERATING CONTROLS. - The following controls, although accessible to the operator, 

1, _ are primarily intended for use by technicians in adjusting and calibrating the R-1125/FLR. Normally, 

i @o settings of these controls should not be changed except by a qualified technician. 

(1) RESERVE GAIN. - This is a screwdriver adjustment on the receiver chassis. It adjusts 

| the maximum receiver output level available when the OUTPUT LEVEL control is in the fully clockwise 

i position. 

| Doe (2) AGC THRESHOLD. - This is a screwdriver adjustment located on the receiver chassis. 

| It adjusts the age voltage applied to all controlled stages by setting the signal level at the agc amplifier 

input. 

(3) I-F AGC. - This is a screwdriver adjustment located on the receiver chassis. It sets the ‘ 

ratio of age voltage applied to the 220-ke i- -f amplifier stages with respect to that voltage applied to the 

| preselector r-{ stages. ~ : 

$ : 

"&, (4) SELECTOR. - The SELECTOR switch is located on the O- 928/FLR chassis. It compen- 
:. sates for the change in ee) supply loading whea less than five receivers are operated from a common 
ts Or 928/F LR. “yo ; ; 

bia fain 2 ath is - CAUTION 

ee an es a ee cere : 

| ee ee SELECTOR switch ($1052) must be set to a posi- 

\ tes et #7, loa corresponding to the rumber of receivers ozer~ aes 

Sogn ye ated from the eaner suzy before the equipmentis . _.- » % 

| rect Rak 3 eo is SEES E Lees : : she : ~~ = = ~ 
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(3) DEFECTIVE DF LOW-HIGH INDICATORS. - If the DF indicating circuit becomes defec- 
tive, the proper antenna choice may be made by selecting the antenna which gives the highest reading ean 
the SIGNAL STRENGTH meter. 


(4) POWER FAILURE. - Interruption of the primary a-c power supply to the equipment can be 
remedied only by an alternate power source. Most shipboard power-distribution systems, and occa~ 
sionally shore installations, have emergency power systems consisting of an incependent generator, 
distribution switchboard, and emergency transmission lines. The operator shouldbe familiar with the 
installation site and be able to shift quickly to alternate or emergency sources having the same elec- 
trical rating. 


b. OPERATION IN THE PRESENCE OF JAMMING. - Operating procedures in the presence of 
signal jamming are not applicable to the intended purpose of this equipment. 


3-5. OPERATOR'S MAINTENANCE. 


a. GENERAL. - Electronic technicians are generally responsible for the maintenance and repair 
of this equipment. In order to lighten the work load of the technician group, routine items of preventive 
maintenance which do not require elaborate or precision-type test equipment are normally assigned to 
the operator. Troubleshooting and repair of minor defects may also be required of operating perscrnel 
‘rom time to time. In order to meet this responsibility, a thorough knowledge of the equipment, in- ; 
sluding complete familiarity with the function of all controls and the procedures governing their use, is 
mandatory. A general knowledge of circuit theory should also be acquired, so that the existence, loca- 
tion, and probable cause of any electrical or mechanical fault can be promptly determined. In this 
manner, minor troubles can often be corrected before they become serious. Under normal operating 
conditions, however, major repairs or precise adjustments should not be attempted by other than 
qualified technicians. 


b. OPERATING CHECKS AND ADJUSTMENTS, - The equipment is designed to operate for long 
periods without requiring extensive adjustments other than those involved in shifting frequency or ad- 
justing signal level, 


{1} SHIFTING FREQUENCY. - Repeat all steps in the tuning procedure iisted in table 3~2, 


(2) PERIODIC CHECKS. - At least once daily, make the following check for resonance: the 
100 KC TUNING meter should remain ina "‘dip't once the receiver is tuned. If it becomes necessary to 
make frequent or large adjustments of the TUNING (Mc) control, accompanied by pronounced signal 
fading, ask for technician service. 


c. EMERGENCY MAINTENANCE. - Operating personnel must expect the possibility of failure 
when technician services are not immediately available. When it is of the utmost importance to keep 
the equipment in operation, the operator must be able to locate the source of trouble, determine its 
nature, and make repairs. It is not practical to attempt a discussion of every tyre of failure which may 
possibly occur. Instead, a general outline of troubleshooting techniques will be presented to aid the op- 
erator in developing a systematic approach to emergency maintenance. 


d. ISOLATING TROUBLE, - The equipment consists of a series of functional sections, each per- 
forming a specific task. Component failure in one section may have adverse effects On associated sec- 
tions. Depending on the function of a defective part, the result may range from reduced receiver sensi- 
tivity to complete breakdown of the equipment. A haphazard search through the parts in all sections is 
not likely to accomplish a great deal, except possibly by accident. A more efficient approach involves 
deduction of the faulty section using the symptom evidenced by faulty operation, followed by a detailed 
examination of the suspected section to locate the defective component. Once these steps have been 
taken, the repair problem becomes simplified. Make the following checks before attempting an eiolsed 


« 


_ analysis of the trouble: _ 


(1) Check the Position of all controls tore ensure that they have not been accidently moved from 


operating position. — 
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CAUTION 


( Controls and switches should move easily from one 
setting to another. If a control or switch does not re- 
spond to ordinary finger pressure, consider it mechan- 
ically defective and consult a technician. Do not 
attempt to force the movement of a control; expensive 
damage is almost certain to occur. 


(2) If the equipment is dead (no dial illumination, meter indications, or output signal), check 
the power switch en the O-928/FLR and at the primary power source. Check fuses F951 through F955 
on the rear panel of the R-1125/FLR, and fuses F1051 through F1053 on the O-$28/FLR chassis. 

(See figures 5-3 and 5-78.) 


7 (3) If the antenna is connected through a switch or distribution panel, make sure the connec- 
C tion is properly made. 


(4) Check that all connections between the R-1125/FLR and O-928/FLR are secure. 


(5) Make a general inspection of all installation wiring for broken leads or short-circuited 
connections, 


Tae 


(8) Inspect all tubes, noting that they are firmly seated in the sockets. If it is a glass- 
enclosed tube, note that the filament is lighted. If metal encased, note that the casing is warm indi- 
cating a lighted filament. 

e. TROUBLESHOOTING GUIDE. - Table 3-3 will help the operator to find and correct minor 
troubles. In the case of a major failure, the guide will help to determine which section or sections are 
at fault. 


f. TUBE AND FUSE LOCATIONS. - Illustrations in Section 5 show the location of all tubes and 
fuses, 


TABLE 3-3. OPERATOR'S TROUBLESHOOTING GUIDE 
INDICATION PROBABLE CAUSE REMEDIAL ACTION 


Equipment dead; lamps do not . Power switch set to OFF . Check switch setting. Place 
light at ON 


Primary power source turned Verify. Have power restored 
off 


al 


. A-c power fuse F1051 . Check fuse F1051. Inform 
defective technician if new fuse blows 


Pi itiete 


d. Faulty external power con- . Check a-c power connection 
nection : at J1031 in O-928/FLR 


Lamps light but no receiver « Faulty antenna connection Check antenna connection at 
output J952 .- 7 


All signals weak RESERVE GAIN adjustment Check control setting 
incorrect 
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PRINCIPLES OF OPERATION 


4-1, OVERALL FUNCTIONAL DESCRIPTION. 


a. GENERAL. - Countermeasures Receiver R-1125/FLR is a triple-conversion, superheterodyne 
receiver which operates in the frequency range of 2.0 me to 32.0 me. Reaceiver output is an undemodu- 
lated i-f frequency of 65 kc having a fixed bandwidth of 60 kc. Continuous tuning over the frequency 
range is provided in four bands. Anaccurate 100-kc reference signal supplied by the companion O-928/ 
FLR provides a synthesized frequency which is used for drift-cancelled funing in 100-kc steps. The 
frequency of the continuous-tuning circuit can be monitored externally to obtain extremely accurate tun- 
. ing of each 100-kc step. The frequency range is covered in the following four bands: (1) 2.0 mc to 4.0 

a mec, (2) 4.0 mc to 80 me, (3) 8.0 mc to 16.0 mc, and (4) 16.0 mc to 32.0 me, 


Oscillator- Power Supply O-928/FLR supplies plate and filament voltages for the operation of one 
to five receivers. It also supvlies an accurate and stable 100-kc reference signal to the receiver(s). 
Plate and filament supply voitages for the receiver oscillators are regulated by Zener-diode circuits in 
the receiver(s). The 0-928,/FLR provides the following voltages for receiver operation: (1) 100-ke 
crystal-controlled reference signal, (2) 175 volts dc, plate voltage, (3) 6.3 volts ac, filament voltage, 
(4) 18.0 volts ac, filament voltage (to regulating circuit), (5) 5.0 volts ac, indicator lamp voltage, and 
(6) 115 volts ac, crystal-oven voltage (to 100-ke crystal oscillator). 


b. BASIC FUNCTIONAL DIAGRAM. - Figure 4-1 is a basic functional diagram of the R-1125/ 
FLRand O-928/FLR. It sho-vs the functional relationship between the sections. Only one R-1125/FLR 
is shown, but up to five can be operated simultaneously from one O-928/FLR. Individual cable connec- 
tors supply a 100-ke reference signal, and plate and filament voltages to each receiver. 
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Figure 4-1. Countermeasures Receiver R-1125/FLR and 
Oscillator- Power Supply O-928/FLR, 
Basic Functional Diagram 


ce. FUNCTIONAL OPERATION. - Figure 4-2 is a functional block diagram of the R-1125/FLR 
and 0-928/FLR. The main sign! rath throuch the assemblies is indicated by a heavy line with arrow- 
heads showing the direction of sistal flow. Arrowheads on light lines show the direction of signal flow . 
for pecondaty signal paths. : 


(1) COUNTERMEASURES RECEIVER R-1125/FL a - Anr-f signal at the antenna is selected | - - 

and amplified by the r-f amplifier, and applied to the first mixer. Here itis combined witha locally | 

NS generated r-f signal from the kish-frequency oscillator (HFO) to produce the first i-f frequency between: 
ee oS. ls. 1625 ke and 1725 ke. A 60-ke sizmal bandwidth is selected by the tunable i-f filter and applied to the 

~ '  secand mixer to obtain the secosd i-f frequency of 220 ke. After amplification, the signal is applied to’ 
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Figure 4-2, Ceuntermeasures Receiver R-1125/FLR and Oscillator- Power Supply 
Q-828/FLR, Functional lock Diagram 
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the balanced mixer where it is combined with a locally generated 285-kc signal to obtain the third {-f 


3 frequency (output frequency) of 65 kc. This signal is amplified by the output amplifier to obtaina re- 
ff quired signa! level at the receiver output. 


; . (a) AGC AMPLIFIER. - The age amplifier receives a 220-kc {-f frequency from the first 

' i-famplifier. After amplification and rectification, the resultant d-c voltage is applied to the receiver 

r-f and i-f stages. Because the magnitude of the age voltage is proportional to the carrier strength of 

signals present in the first i-f amplifier, the gain of r-f and i-f stages is controlled to provide a rela- 
tively constant receiver output for a wide range of received signals. 


j (bo) HARMONIC AMPLIFIER. - A 100-kc reference signal from the O-928/FLR is applied to 
; the harmonic amplifier. A diode circuit generates 100-kc harmonics which are selected, amplified, and 
; applied to the harmonic mixer. Here the selected harmonic is combined with a locally generated signal 
from the HFO to produce the 825-kc injection frequency. This frequency is combined with a 520- to 680» 
kc signal from the interpolation escillator at the injection mixer to produce a 1405- to 1505-kc signal. 
: In turn, this signal is combined with a 1625- to 1725-ke signal from the tunable i-f filter at the second 
\ mixer to obtain a 220-kc i-f frequency. 


(2) OSCILLA TOR- POWER SUPPLY O-928/FLR. - This unit consists of a 100-kc oscillator- 
amplifier and a d-c power supply. It is designed for operation from a 105-125 volt a-c primary power 


@ source, and supplies plate and filament voltages for the simultaneous operation of one to five receivers. 
i i 

; ou? (a) 100-KC OSCILLATOR-AMPLIFIER. - This assembly consists of a plug-in temperature- 
i controlled crystal oven with a 100-kc crystal which is plugged into the chassis. The crystal oscillator 


is followed by a two-stage 100-kc amplifier to provide an extremely accurate 100-kc reference frequency 
for one to five receivers. Individual cable connectors on the common chassis permit receiver 
connections, 


msnastess thet 


t 

(b) POWER SUPPLY. - The power supply consists of a power transformer, diode bridge~ 
rectifier, and a two-section LC filter. It supplies filament and plate voltage for operation of the crystal 
oscillator-amplifier, and filament and plate voltages for the simultaneous operation of one to five re- 
ceivers. Individual cable connectors on the chassis provide for receiver connections. A selector switch 
on the chassis has five positions (to accommodate from one to five receivers), When placed in the prop- 


er position, compensating resistors are selected to insure that the normal value of plate yoltage is sup- 
plied for any number of receivers between one and five. 


sens: saat 2 Mn, 


d. TRIPLE FREQUENCY CONVERSION. - Figure 4-3 is a block diagram showing the develop- 
ment of the three i-f frequencies in the receiver. The preselector r-f amplifiers select an operating 
frequency between 2.0 and 32.0 mc and apply the signal, after amplification, to the first mixer. The 
mixer combines the received signal with the first injection frequency of 3.725 to 33. 725 mc supplied by 

~, the high-frequency oscillator, to produce the first i-f frequency of 1625 to 1725 kc. The tunable i-f fil- 
S: ter selects the difference frequency from the combined signals. A description of the receiver tuning 
: system is given in paragraph 4-le. 


jy beeeiesieinws: aoe eae a a 


i : 
The tunable i-f filter output signal is amplified and applied to the second mixer where it is com- 

( bined with the second injection frequency of 1405 to 1505 kc. The second mixer output contains the sec- 
; ond i-f frequency of 220 kc, which is selected and amplified by the first i-f amplifier and applied to the 
‘ _ balanced mixer. 


The balanced mixer provides the third and final conversion frequency of 65 kc by combining the 
220-ke i-f frequency with a locally generated 285-kc frequency from a crystal oscillator. ‘The Gaeke: 
difference frequency is then amplified to obtain the receiver output signal. 


‘ e. TUNING SYSTEM. - Figure 4-4 is a block diagram showing the | receiver tuning system, the 

- stages which are jointly tuned, and the functional relationship between the two tuning contro!s (TUNING | 
(Mc) and TUNING (Kc)). To serve 2s 2n example, the frequency of 2.105 mc has been arbitrarily selec= 
ted as the frequency to which the receiver is tuned. All signal and nec Hon PRESnC yes noted in figure .. . 
4-4 are present when the receiver is tuned fo this frequency. . Ree fee OS Pe” aie WE te 


a (@) MEGACYCLE COUNTER - When the receiver is tuned to 2. 105 mc the MEGACY CLE : 
Se counter will read 02.1, and the preselector will be tuned to accept a 160-ke wide signal-band between 
2 2.07 and 2. 23 mc (see "detail A in figure 4-4). Because the high-frequency oscillator (UFO) is jointly _ 
: _. tuned with the preselectnr, setticg the MEGACYCLE counter to 02. 1 also tunes the HFO to a frequency 
“Sef 3. 835 me: ane received a 2.105 me is combined with the 3.825 me oscillator sigma is is the 
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Figure 4-3. Countermeasures Receiver R-1125/FLR, 
Frequency Conversion Diagram 
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first mixer (V151) to produce the first i-f frequency of 1720 kc (3825 minus 2105 = 1720). The 3. 825- 
mc signal from the HFO will also combine with other signals present in the preselector between 2.1 mc 


and 2.2 mc. 


The harmonic amplifier is jointly tuned with the preselector and HFO to select the 3. 0-mc har- 
monic of the 100-kc reference signal (see detail D in figure 4-4). This harmonic (the 30th is combined 
with the 3.825-mc HFO signal in the harmonic mixer (V251) to obtain the 825-ke injection signal which 
is applied to the first injection amplifier stage (3.825 minus 3.0 = 0. 825). After amplification, the 825- 
kc injection signal is applied to the injection mixer (V453) where it is combined with a signal from the 


interpolation oscillator. 


: (2) KILOCYCLE COUNTER, - When the receiver is tuned toa signal frequency of 2.105 mc the 
KILOCYCLE counter will read 05.0, and the tunable i-f filter is tuned to accept all signals (within a 60- 
ke band) centered at 1720 (see detail Bin figure 4-4). The interpolation oscillator is jointly tuned with 
eve tunable i-f filter, and the oscillator output is 2 675-ke signal which is applied to the injection mixer 

@ 453), The mixer combines the 675~kc signal with the 825-kc signal from the injection amplifier to ob- 
in a 1500-ke signal (675 plug 825 = 1500), «which is amplified by the third injection amplifier stage and 
applied to the second mixer (V456). The second mixer combines the 1500-kc injection signal with the 
1720-kc signal from the tunable i-f filter to produce a 220-kc i-f frequency for the first i-f amplifier 
ci20 minus 1500 = 220), (see detail C, figure 4- 4). 


f. DRIFT CANCELLATION. - Figure 4-4 also shows the drift cancelation: circuit for the HFO. 
Frequency drift occurring in the HFO (V301) is cancelled and does not appear at the second mixer output 


(V456). The second mixer receives tro input signals; one at 1720 kc from the tunable i-f filter, and one .- 


at 1500 kc from the third injection-amplifier stage. Since both signals are derived from the HFO output, 
.. frequency drift in the HFO will have equal effect on etch signal. The 220-h:c difference frequency from 
’ the 2nd mixer (V456) will not change as a result of HFOdrift. A detailed explanation of the drift- 


cancelling process is given in paragraph 4-22(4). 


eae FUNCTIONAL SECTIONS, 


ue theory - operation of these assemblies is given in the following Faragraphs. | 


a. ‘COUNTERMEASURES RECEIVER R-1123, /ELR - The receiver coasists of th he following ma- :° 


, cr Dior assemblies: preselector, tunable i-f filter, first i-f and injection amplifier, mixer and second i-f 
_~-, amplifier, output amplifier, high-frequercy escillator, interpolation oscillator, and age amplifier. As* 
a aeen An ene 4-5, “Tore than one » fanctional section m may be located onacommon m2jor assembly. - 
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In figure 4-5, the detailed block diagram, alt functional sections are enclosed by broken lines.: AUS 
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Figur 4-4, Countormoasures Receiver R-1125/FLR, Baste Tuntny Diagram 
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-For example, the 100-kc buffer (V605} is located on the age amplifier assembly; this relationship is in- 
.: .dicated by the circled letter Bin both blocks. Figure 4-5 was arranged in this manner to permit rapid 
"- “analysis and tracing of the main signal path, 


ae (1) PRESELECTOR. (See figures 4-6 and 4-7.) - The preselector consists of r-f amplifiers 
“4/2°" + (W52 and V52) and the first mixer (V151). The function of the preselector is to select and amplify the : 
* - tuned signal(s) and combine it (them) with a locally generated signal from the high-frequency oscillator 
~(V301). Figure 4-6 shows the r-f amplifiers operating in band 1 (2-4) position. An r-f signal from the 
’ -~ antenna is applied to the preselector at input connector J51. A tuned circuit consisting of r-f coil L51, 
’ tuning capacitor C801A, and trimmer capacitor C51, selects the desired operating frequency. Variable 
Pe See a capacitor C8014 is one section ofa three-section tuning capacitor adjusted by the front panel TUNING 
(Mc) control. The signal is coupled to the control grid of first r-f amplifier V51 through coupling ca- 
pacitor C57. Theoutput signalfrom V51 is developed across r-f coil L55 and applied to the grid of the 
second r-f amplifier V52 through coupling capacitor C72. R-f coil L55 is tuned by variable capacitor 
C801B which is jointly tuned with variable capacitor C801A, The output of V52 is developed across r-f 
coil L151 (see figure 4-7) and applied to first mixer V151. Mixer V151 receives siznals from the HrO 
-, at J153 and from the second r-f amplifier at J151. Mixer V151 heterodynes these inputs to produce the ( 
first i-f frequency (1625 to 1725 kc) across i-f coil L351 in the tunable i-f filter (see figure 4-8). 


Age voltage from the age amplifier is applied to r-f amplifier V51 and V52 through resistors 
R55 and R64, respectively. Test points (TP)J52, (TP)J55, and (TP)J152 permit signal testing at the 
control grids of each rf amplifier, and the mixer. 


‘ (2) TUNABLE I-F FILTER. (See figure 4-8.) - The tunable i-f filter is a continueusly tuned 
four-section band pass filter which follows the preselector mixer. Actually, the first section of the fil- 
ter {L351 and C351A) contains the plate load for the preselector mixer (at J154). The output signal from 
the mixer is developed in this section. The four filter sections are jointly tuned by a four-section vari- 
able capacitor (C351). This capacitor is ganged to the interpolation oscillator tuning capacitor (C407), 

_ both of which are adjusted by the front panel TUNING (Kc) control. The tunable i-f filter selects the 
. first conversion frequency (or frequencies) {rom the output of the preselector mixer. 


j' 


Figure 4-8 shows the arrangement of the resonant circuits of the filter. Each filter section bas 
a parallel resonant circuit which is shielded to prevent coupling between coils. Coils L351 and L352 are 
coupled by coil L353 which is common to the return circuit of both coils. The tuned circuits of coil 
: L352 and coil L354 are coupled through capacitors C353, C355, and common coupling capacitor C354. 
“> » The relatively small value of capacitors C353 and C355 as compared to the value of C354, acts to iso- 
_ late the two tuned circuits. Common coupling coil L356 provides sectional coupling for the rernaining 
filter sections, L354 and L355. The tunable i-f filter output, at connector P456, is applied to the first 
~“{-f and injection amplifier assembly which follows. 


(3) FIRST I-F AND INJECTION AMPLIFIER. (See figure 4-9.) - The i-f and injection ampli- 
‘fier contains three functional sectians. These are: the first i-f amplifier, consisting of V455 through 
V459; the injection amplifier, consisting of V451, V452, V453, and V454; and the output amplifier {re- 
fer to paragraph 4-2a(7)). The drift-cancelling circuit for the high-frequency oscillator is formed by 
the circuit arrangement of the i-f amplifier and injection stages. Figure 4-9 isa block diagram of the 
. first i-f and injection amplifier sho:ying the relationship of these circuits. The following paragraphs 
--. describe the operation of each functional section. 


(a) FIRST I-F AMPLIFIER. - Figure 4-10 is a simplified schematic diagram of the first 

.’~ 4-f amplifier. This section receives the 1625- to 1725-ke signals from the tunable i-f filter, converts 

_*.- this i-f frequency to 220 kc, amplifies the signal, and applies it to the mixer and second i-f amplifier 

*. which follows. A signal from the tunable i-f filter (at connector J456) is applied to the control grid of 

‘ V455 through coupling capaciter C483. The output signal is developed across a resonant circuit com~ 
“oan. +: posed of capacitor C477 and i-f coil L452, and applied ta second mixer V456 through coupling capacitor 
“> 7.¥_ C478. The output signal is combined in the second mixer with a 1405- to 1505-kc injection signal from 

‘* ‘the injection amplifier (from V454}. The resultant difference frequency of 220 kc (1625 to 1725 ke minus 
1405 to 1505 ke) is applied to i-f filter FL453. ans filter trimming capacitors are C498 and C499. 


a Amplifier tube V457 receives the 220-ke signal from FL453 through coupling capacitor 7 
=. C486, The output signal is coupled to amplifier tube V 458 through coupling capacitor C484. The inter- ; A 
27, stage coupling circuit between Vé58 and 459 consists of coupling capacitor C488, resistor R808, front SS eee 
panel OUTPUT LEVEL control R501, and coupling capacitor C492. Cable connectioas to the i-fampli- --* a 
\. fiers ‘are made at connectors J458 2x acd 3459. Resistor R308 and OUTPUT LEVEL control R301 form an ~ 
i attenuator circuit with R901 serving as the adjustable shunt-arm. The i-f signet serel applied to 
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amplifier V459 is adjusted by R901. The 220~kc output signal from V459 is coupled to the balanced 
mixer stage which follows by capacitor C493 through connector J460. 


Age voltage from the agc amplifier is applied to i-f amplifier tubes V455, V457, V458, and 
v459 through resistors R474, R482, R83, and R505, respectively. Amplifier tubes. V457, V458, and 
V459 are RC coupled stages with i-f selectivity determined by bandpass filter FL453. 


: . (o) INJECTION AMPLIFIER. - Figure 4-11 is a simplified diagram of the injection ampli- 

i ier circuit. “This section receives the 625-Ec signal from the harmonic mixer (V251) and combines it 

oO: a 680- to 580-kc signal from the interpolation oscillator (V401) to obtain the 1405- to 1505-ke sig- 

“vial which is applied to the second mixer (V456) in the first i-f amplifier. An 825-kc signal at J451 is 

applied to first injection amplifier tube V451 through coupling capacitor C482. A resonant circuit con- 
sisting of capacitor C457 and i-f coil L455 is tuned to accept the 825-kc signal. The output signal is 
coupled to second injection cathode follower V452 through i-f filter FL451 which is tuned by trimmer 
capacitors C459 and C460. 


; The 100 KC TUNING meter (4901) is a d-c microammeter which functions as a voltmeter to 
measure the d-c voltage developed across the cathode resistor (R452) of first injection amplifier tube 
V451. Resistor R470 is the meter multiplier and capacitor C451 bypasses the signal components. Me- 
ter M901 provides a minimum reading (dip) vvhen an 825-kc signal is 2 patied to V451, and functions as 
a signal tuning indicator for 109-ke increment receiver tuning. A serarate ogc circuit (not to we con- 
fused with the receiver age circuit) stabilizes injection amplifier cain and indirectly operates the 100- 
kc tuning meter. 


The output signal from second injection cathode follower V<52 is applied to the injection grid 
_; of injection mixer V452 through coupling capacitor C462, Injection mixer V152 combiaes the 825-kce 
“signal with the 580- to 680-Kke interpolation cscillator sicnal (from V452). Mixer output is the sum ire 
*-> + quency of 1405 to 1505 ke (825 plus 520 to 680 = 1405 to 1505). Filter FL4152 couples the mixer output - 
“'". to third injection amplifier V454; trimmer c2zacitors C453 and C468 tune the filter. The output sicnal 
“.¢-" from V454 is coupled to the sizrol erid af second mixer V456 (in the first i-f amplifier) by capacitor ; 
wl. C472. A resonant circuit consisting cf i-f coil L451 and series capacitors C471 and C472 is tuned to 

Ve ‘the 1405- - to 1505-ke eee frequency. (Gee fisure 4-10.) : : 
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Connector J4€3 applies the interpolation oscillator signal to interpolation oscillator buffer 
V65t, (see paragraph 4-2a(5) and figure 4-13). Test jacks (TP)J466, (TP)J454, and (TP)J455 permit 
signal testing at the control grids of V451, V453, and V454, respectively. 


The age circuit (not to be confused with the receiver age circuit), stabilizes the cain of the 
injection amplifier and indirectly operates the 100 KC TUNING meter M901. The 1405- to 1205-kc out- 
put signal from injection amplifier V454 is applied to age rectifier CR451 through coupling capacitor 
C467. The diode rectifies the signal to produce a d-c voltage which is proportional to signal strength 
across age lead resistor R465. A low-pass RC filter composed of resistors R460 and Ri64, and capac- 
itors C461 and C466, removes the i-f component from the rectified signal. This age voltage is ap- 
plied to injection amplifier V451 through resistor R453. Meter M901 (in the absence of a Sitrnal) indi- 
eates the plate current of V451 as a function of the yoltage drop across cathode resistor R452. Withan 
825-ke signal present, the age voltage developed increases the grid bias which caus¢s a drop in plate 
current. This drop produces a minimum reading (dip) at meter M901. Since the §23-kc signal is pres- 
ent only at precise 100-kc tuning intervals, the meter reading provides an accurate indication of re- 
ceiver tuning in 100-kc increments. 


(4) FREQUENCY DRIFT CANCELLATION. (See figure 4-12.) - A drift-cance!ling loop for the 
high-frequency oscillator (V301) is fermed by injection-amplifier stages V451, V452, V453, and V454, 
Figure 4-12 shows a basic block diagram of a drift-cancelling circuit which is similar ts that used in 
the receiver. The following description explains the operation of the basic circuit. Notations at each 
block relate that block toa similar stage in the receiver. 
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Figure 4-12. Basic Drift-Cancelling Loop, Block Diagram 


“. When the signal from a local oscillator is applied simultaneously to two mixers (W15i and 
V251), the two conversion frequeacies obtained will exhibit identical frequency changes as a result of 
local-osciator.drift. Whea the mixer outruts are amplified and combined in a third mixer (¥456), the 
conversion process eliminates the effects of local-oscillator drift. Cancellation is not obtained for any 
frequency drift due to either sicral or reference inputs. 


With reference to figure 412, signal frequency Fl is applied to the signal mixer (V151), and 
reference frequency F2 to the reference mixer (V251). Local oscillator signal F3 is applied to both 
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mixers. Output from the signal mixer is a difference frequency, F3 minus Fi, which is amplified by 
V455 and applied to one input of signal-path mixer V456. Output from the reference mixer is a differ- 
ence {requency, F3 minus F2, which is amplified by V451 through V454 and applied to the other input of 
signal-path mixer V456. The difference frequency from V456 is F2 minus Fl. The local oscillator 
term F3 has been eliminated and, consequently, frequency drift originating at the local oscillator. 


The interpolation oscillator (V401) is omitted from figure 4-12 because it is not related to the 
arift-cancelling circuit. Frequency drift originating in the interpolation oscillator is not drift-cancelled. 
It is reduced to a minimum because of the low operating frequency used and through circuit design. 


(5) INTERPOLATION OSCILLATOR BUFFER. (See figure 4-13.) - The interpolation oscilla- 
tor buffer {(V651) is an r-f amplifier. It amplifies the output signal from the interpolation oscillator and 
applies it to a monitor connection on the front panel (VFO OUTPUT, J902). In addition, it provides cir- 
cuit isolation between interpolation oscillator V4C! and the measuring equipment connected to J502. A- 
5@0- to 680-kc signal from the interpolation oscillator is applied to the control grid ef buffer V651 
throuch coupling capacitor C651. The buffer output is coupled to the VFO OUTPUT connector (J902) 
through r-f transformer T65t. 
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Figure 4-13. Interpolation Oscillator Buffer, Simplified Schematic Diagram 


(6) MIXER AND SECOND I-F AMPLIFIER. (See figure 4-14.} - The mixer and second i-f 
amplifier consists of a balanced mixer (CR551 through CR554), a 285-ke crystal oscillator (V551), and 
the second i-f amplifier tubes (V552 and V553). The following paragraphs describe the operation of 
these functional sections. 


(a) BALANCED MIXER. - The batanced mixer (balanced r-f demodulator) consists of input 
transformer T551, bridge-circuit diodes CR351, CR552, CR553, and CR554, and output transformer 
T552. The function of this circuit is to develop ‘the receiver third- conversion frequency of 65 kc. A 
220-ke signal from the first i-f amplifier is coupled to the diode mixer through transformer T551. A 
locally generated 285-ke sisnal from crystal oscillator V551 is applied to the center-tanped secondary 
of T551 through coupling capacitor C564. The difference frequency of 65 kc (285 minus 220 = 65) is ob- 
tained at output transformer T552. The balanced mixer effectively cancels the 285-kc signal from the 
crystal oscillator. A two-section low-rass filter consisting of L551 and £552, with C555, C556, and 
C557 prevents passage of the sum frequencies in the mixer output, but allows the 65-kc difference fre- 
quency to be applied to he RESERVE GAIN control (R553) for aan tication: by the second i-f amplifier 

~ “which follows. 


- (b) 285-KC CRYSTAL OSCILLATOR, - This is the third ete case oscillator which 
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Figure 4-14. Mixer and Second I-F Amplifier, Simplified Schematic Diagram 
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«. consists of V551 and 285-kc crystal Y551. The oscillator output is applied to the balanced mixer to dew 

_ velop the final i-f frequency of 65 kc. The circuit arrangement is a modified Pierce oscillator. Trim- 

? mer capacitor C567 allows minor adjustment of the oscillator frequency for calibration purposes. Test ( 
~ Jack (TP)J552 permits the oscillator output to be monitored for test purposes. 


Ce - (c) SECOND I-F AMPLIFIER. - The second i-f amplifier consists of amplifiers V552 and 
““. Y¥553" This circuit amplifies the 65-kc i-f signal prior to amplification by the output amplifier which 
_. |. foltows. Potentiometer R553 (RESERVE GAIN) sets the 65-ke signal level which is applied to amplifier 
1-2 tute’ V552 through coupling capacitor C560. The output is coupled to amplifier V553 through capacitor 
= C561. After amplification to a suitable level, the 65-kc signal is applied to the ones amplifier througa 
coupling capacitor C563. 


ee ees 
. . * ae 


(7) OUTPUT AMPLIFIER. (See figure 4-15.) - The output amplifier which consists of 65-kc 
amplifiers V460 and V461, amplifies the signal from the second i-f amplifier to the level required for 
receiver output. The 65-kc signal at connector J461 is applied to the control grid of V460, amplified, 
. and applied to the control grid of V461 through coupling capacitor C495. The output from V461 is ap- : 
i plied to 65 KC OUT connector J954 located on the rear panel, through output transformer T451 and con- ( 
_ nector J462. A negative (voltage) feedback circuit consisting of R499 provides signal degeneration from 
the plate of V461 to the cathode of V460. This feedback stabilizes the gain of the output amplifier. 


(8) AGC AMPLIFIER. (See figure 4-16.) - The age amplifier assembly consists of age ampli- 
fiers V601 through V604, and agc delay and ming circuits. The function of this assembly is to develop 
a d-c age voltage which is applied to r-f amplifiers in the preselector, and to i-f amplifiers in the first 
i-f and injection amplifier, for automatic control of receiver gain in proportion to the strength of the 
received signal(s). In addition, anage delay circuit prevents the development of an age voltage when a 
weak signal is being received, and an age timing circuit provides a quick-reaction slow-decay response. 
The SIGNAL STRENGTH meter (M902) on the front panel operates from the age circuit. 


(a) AMPLIFIER. - A 220-kc i-f£ signal from the first i-f amplifier (see figure 410), is ap- 
plied to the control grid of V601 through connector J601. The output is applied to V602 through coupling 
capacitor C606; coil L603 acts as an untuned load impedance for the plate of V601. The output from 
V602 is applied to the parallel-connected control grids of V603 and V604 through C607. The plates of 

- V603 and V604 are also parallel-connected and the output signal is coupled directly to transformer T601,. 


Tubes V603 and V604 are Operated in parallel to provide a low impedance Signal source for theage cir- 
. cuit which follows. 
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_Figure 4-16. AGC Amplifier, Simplified Schematic Diagram 
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(b) DELAY CIRCUIT. - The 220-hke output signal from the secondary of transformer T601 
is applied to age rectifier CR601, delay diode CR602, and load resistor R615. Zener diode CR604 reg- 
ulates the d-c voltage arplied from dropping resistor R613. This voltage reverse-biases diode CR602 ( 
and prevents diode cenduction except in the presence ofa strong signal from transformer T601. Weak 
signals that cannot overcome the reverse bias do not produce an age voltage. Assuming that Zener ef 
diode CR604 is maintaining a 22-volt bias, then the signal from T601 must have a peak value of 23 volts 
(16 volts rms) to cause diode CR602 to conduct and supply approximately 1-volt of agc voltage across 
load resistor R615. Age voltage, when developed, is applied to the age circuit which follows through 


the AGC FAST-SLOW switch (S901). 


! SIGNAL STRENGTH meter 41902 is a d-c micrcammeter which functions as a voltmeter to 
| measure the age voltage developed (which is prapertional to the carrier level of the received signal). 
Resistor R614 is the meter multiptier and capacitor C609 bypasses the signal component of the age volt- 
age. Agc delay diode C602 accepts the negative age voltage but blocks the (discharge) circuit from 
‘C610. 
(c) AGC TIMING, - Whenan age voltage is developed, it is applied to the delay circuit ( 

through the AGC FAST-SLOW switch S901. With $901 in the FAST position, the negative agc voltage 
causes diode CR603 to conduct and agc is available for distribution at terminal E606. Capacitor C610 

“ill become charged, and will discharge through resistor R618; however, the polarity af diode CR602 
Oorovens the discharge current from flowing through resistors R616 and R615 and changing the RC time 
constant of the circuit. 


NOTE 


The I- F AGC control R805 is connected in parallel with 
resistor R618. (See figure 4-17. ) 
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Figure 4-17, AGC Distribution Circuit, Simplified Schematic Diagram 

Lede, 2 = When switch S901 is in the SLOW position, agc voltace is applied at terminal E606 through 
ii: S resistor R617, and charges caracitor C610. The charge time-constant, determined by resistor ROW, 
1-0, is approximately 0.5 second (for a capacitor charge to 73 percent cf maximum voltage) which applies 
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£. % polarity of diode CR603 prevents discharge through R616 and R615, and the slow-decay asc character- 
’ ee istic ig maintained. 


green 3 The quick-reaction characteristic when the AGC switch S901 is in the FAST position assures 
immediate application of age voltage to the controlled stages whena signal is received: the slow decay 
holds the gain of the receiver constant in the event that the signal strength is fluctuating. 


(9} AGC DISTRIBUTION CIRCUIT, (See figure 4-17.) - The age distribution circuit consists of 
tvo screwdriver-adjust controls (AGC THRESHOLD R804 and I-F AGC R805) located on the receiver 
chassis. The AGC THRESHOLD control (R804) sets the level of the 220-kc sigral apclied to the agc am- 
plifier input at connector J601; the I- F AGC control (R805) adjusts the value of age yoltase applied to 
three stages in thefirsti-f amplifier. A 220-kc i-f signal from the plate of i-f amplifier tube V458 (see 
ficure 4-10) is applied to the threshold contro! circuit at terminal E601. The setting of the AGC THRES- 
HOLD control (R804) determines the weak-signal threshold level, below which an age vc!ltage is not pro- 
duced in the age amplifier. 


\ Age voltage from the age amplifier output at terminal £606 is fed to the jugction. of resistor 
Rao? and the I- F AGC cortral (R805). The voltage is applied girectly to r-f amplifiers V3l and V2 in 
the rreselector (see figure 4-6), and through resistor R807 to V455 in the first i-f and injection ampli- 
fier ‘see figure 4-10). Tre setting of 1- F AGC control R805 determines the value of age voltage applied 
to 229-ke i-f amplifier tubes V457, V458, and V459 (see figure 4-10). With this arrangement, the AGC 
THRESHOLD control (R205) may be set to the desired weak-signal level, and then the I-F AGC control 
(R605) adjusted to obtain the required agc level for control of the 220-kc i-f amplifiers. 


(10) HIGH-FREQUENCY OSCILLATOR. (See figure 4-18.) - High-frequeacy oscillator (HFO) 
V301 covers the frequency range of 3. 725~ to 33.725-me in four bands. The locally-generated signal 
from the HFO is applied simultaneously to the preselector mixer (V151) to obtain the receiver first- 
conversion frequency, anc to the harmonic-amplifier mixer (V251) to obtain the 625-ke injection signal. 
Figure 4-18 shows the HFO circuit as it appears in band 1 operation (for 2.0 to 4.0-me receiver opera- 
tion), The HFO isa modified grid-tuned Armstrong circuit with cathode feedback. Coil L301 includes 
both the tuned-grid and feedback windings. Connector J301 provides an output to the harmonic mixer 
(¥251) through connector 3252, and connector J302 provides an output to the preselector mixer (V151) 
through connector J302. Oscillator frequency drift is cancelled by a drift-cancelling loop which is de- 
scribed in paragraph 4-2a(4). 
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“(11) INTERPOLATION OSCILLATOR. (See fisure 4-19.) - Interpolation oscillator V401 covers 
a. a cine range from 580 ke to 680 kc, regardless of the BAND switch position. The locally gener-~ | 
_ |. ated signal is applied to the injection mixer (V453) in the first i-{ and injection amplifier and provides ( : 
:: continuous receiver tuning through the 100-kc inerementally tuned steps, Oscillator tube V401 ig 
ps ~ triode- connected and operates in a grid-tuned Armstrong circuit. Feedback is obtained from the plate er 
_o-eireuit by a primary winding on coil L401. Winding 1A02 is a part of coil 1401 but is not inductively ; | 
: coerled to the grid coil. : 
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Figure 4-19. Interpolation Oscillator, Simplified Schematic Diagram 


. Output connector P452 provides an output to injection mixer V453 through connector J452 (see 
figure 4-9). Output is also applied to the interpolation oscillator buffer (V651), Resistor R405 is the 
grid lead for injection mixer ¥453. Coupling capacitor C410 and capacitor C411 form a signal divider 
which reduces the interpolation oscillator sigral applied to V453 in direct ratio to the reactance of the 
' two capacitors. The interpolation oscillator is not drift-cancelled, but the circuit design and the low 
operating frequency insure stable operation. ( 


(12) HARMONIC AMPLIFIER. (Sse figure 4-20.) - The harmonic amplifier consists of two 
_tuned r-f amplifiers, V201 and V202, and harmonic-generating diode CR201. This section preduces a 
frequency spectrum containing 100-kc harmonics from the 100-kc reference signal from Oscillator- 
“~. Bower Supply O-928/FLR. The harmonic amplifier tunings capacitors, C802A and C&028, are canced 
'-. to preselector and high-frequency oscillator tusing capacitors, all of which are tuned by tha TUNTY ‘ 
_ > | (Me) control. The harmonic amplifier covers the frequency range from 2.9 mc to 32. 9 me in four 
-. vands as selected by the receiver BAND switch. Figure 4-20 shows the circuit with the BAND switch 
+ we» in the 2-4 position. 
ae A 100-ke signal from the reference crysizl oscillator (in the O-923/FLR) is apnlicd to 
> - harmonic-generating diode CR201 at connector J201. The clipping action of CR201 provi n 
“" grid of V201 with a wide range of 1C0-ke harmonics through coupling capacitor C222, (ae: nies to 
~ the 329th order are generated by dieda CR201.) The required harmonic is selocted bra res ci 
“Z.cuit consisting of coil L201 tuned by variable caracitor C892A, (see paragraph 4-le fora 
> the frequency relation between the selected farmonic ard the receiver incremental te: oO, : 
_of V201 is tuned by resonant circuit £205 acd C3025, and applied to the contro! grid ef ampline 
’ for additional amplification. The output frora the e plate of V202 is applied to a resonant circuit in oe 
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Figure 4-20. Harmonic Amplifiers, Simplified Schematic Diagram 
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harmonic mixer V251 through connector J204. Test point (TP)J203 allows signal testing at the input of 
amplifier V202. 
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(13) HARMONIC MLXER. (See figure 4-21.) - The harmonic mixer consists of harmonic mixer 
V251 and a resonant circuit comprising coil L251 tuned by variable capacitor C802C, The harmonic 
mixer covers the frequency range of 2.9 mc to 32.9 mc in four bands; figure 4-21 shows only the com- 
ponents for band 1 operation. Variable capacitor section C802C is jointly tuned with sections C802A 
and C802B in the harmonic amplifier. The harmonic mixer (V251) combines a signal from the high- 
{requency oscillator at connector J252, with 100-kc harmonic selected by the harmonic amplifier. The 
primary of coil L251 is the plate load for harmonic amplifier V202 in the preceding circuit-section, and 
the selected 100-kc harmonic is applied to the signal grid of ¥251. The mixer plate load is a resonant 
circuit formed by coil L455 and capacitsar C457 in the injection amplifier circuit (see figure 4-11). Re- 
fer to paragraph 4-le for a description of receiver tuning related to operation of the harmonic mixer. 


ities 


‘ 


i 
= 
: , 
| 
id 
v4 


v25s! 
HAR MIXER 
5750 


het a then sie me 


R254 
22K 


een ltienen eie Ce eeY qe TN MEE Yee mm HN Sn 


cao2zc} = = = 
267 
i as 


| ALL VALUES IN OHMS AND MICROMICROFARAODS 
UNLESS OTHERWISE INOICATED. 
2 CIRCUIT SHOWN WITH [34NO|SWITCH IN POSITION 2-4 


+175 V(Tea80I-i2) 


Figure 4-21. Harmonic Mixer, Simplified Schematic Diagram 


Section S251A of the receiver BAND switch short-circuits cathode resistor R256 when in the 
16-32 band position only. The resultant decrease in the cathode resistance reduces the grid bias and 
increases the mixer output. This increase in signal output compensates for the decrease in amplitude 
of the 100-kc harmonics over the 1&-32 band frequency range. 


(14) 100-KC BUFFER AMPLIFIER. (See figure 4-22.} - The 100-ke buffer amplifier coasists 
of V605 and i-f coils L602 and L601. The buffer amplifier is uSed to increase the level of the 100-ke 
reference signal from Oscillator- Power Supply O0-928/FLR. In addition, the buffer provides circuit 
isolation to prevent interaction between receivers when more than one receiver is operated from a 
common oscillator-power supply. The 100-ke reference signal is applied to the tp connection of coil 
L602 through J602. Coil L602 is a resonant circuit tuned by capacitor C611. ‘The tap permits an im- 
pedance match to the relatively low impedance of the 100-kc reference source in the oscillator-power 
supply. The signal is applied to the control grid of V605, and appears across the output circuit con= 
sisting of i-f coil L601. This coil isa resonant circuit tuned by capacitor C223 in the harmonic ampli- 
fier (see figure 4-20) in series with coupling capacitor C613. The amplified 100-kc reference signal is 
applied to the harmonic amplifier input via connector P201. Test jack (TP)J603 permits signal tests ta 


: __be made at the grid of V605. 
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Figure 4-22. 100-Kce Buffer Amplifier, Simplified Schematic Diagram * 


Rotary switch S801 is ganged to the receiver BAND switch, and adjusts the gain of V605 by 
changing the screen voltage. It increases the voltage progressively for BAND switch positions 2, 3, 
and 4, corresponding to frequency ranges of 4-8, 8-16, and 16-32 mc, respectively. Since the ampli- 
tude of the 100-kc harmonics (generated by CR201 in the harmonic amplifier) decreases progressively 
with the increase in harmonic number, the switch arrangement compensates for this decrease and as- 
sures the generation of harmonics with the required amplitudes. 


Screen voltage for V605 is obtained from the common +175-volt supply through a voltage divider 
formed by series resistors R622 and R644, and shunt resistor R623 in series with a resistor selected 
by switch S801. In the 2-4 position of the BAND switch, resistor R802 is selected to add 100 ohms to 
the shunt arm. The screen voltage present is determined by the ratio of the series and shunt divider 
sections with some reduction because of the voltage drop occurring in resistors R622 and R624 as the 
result of screen current. Inthe 4-8 and 8-16 positions of switch S801, the divider shunt-arm resist- 
ance is increased which provides a corresponding increase in screen voltage. In the 16-32 position, 
the shunt arm is open-circuited and maximum screen voltage is applied. 


LON, 


(15) DF INDICATOR CIRCUIT. (See figure 4-23.) - The DF indicator circuit consists of DF 

LOW- HIGH panel lamps D3391 and DS902, a section of rotary switch S801 which is ganged to the re- 
ceiver BAND switch, and cam-operated switches $802 and $803 attached to the three-section variable 
capacitor C801 and operated by the capacitor tuning shaft. The purpose of the indicator circuit is to in- 
form operating personnel of the general [frequency range in use at the receiver so that the proper an- 
tenna system may be selected for optimum receiver operation. As shown in figure 4-23, when the 
BAND switch is in the 2-4 position (2-4 mc) the LOW indicator lights, and inthe 16-32 position (16-32 
mc) the HIGH indicator lights. In the other bvo BAND switch positions, either lamp will light depending ~ 
a on the adjustment of cams S€02 and $803. The switch cams are adjustable to permit selection of the | 1 =. 
ee : em ant - required sequence of DF indications. The final cam adjustments are determined by the system oper- Ke an 

? ating frequency and antennas involved. See paragraph 3-2c(3) for a description of DF indicator 
operation, - . 1 eae 


Connector J$55 (DF INDICATOR) on the receiver rear-canel provides a connection for an eXe ~~ «: 
fernal voltage source to operate the DF indicating lamps. F - - ae 
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Figure 4-23, DF Indicator Circuit, Simplified Schematic Diagram 


(16) VOLTAGE REGULATORS. (See figure 4-24.) - Two voltage-reguilating circuits are used 

in the receiver to regulate critical supply voltages, These are: (l}a 6. 3-volt a-c filament-supply reg- 
ulator for high-frequency oscillator V302, and (2) a 150-volt d-c supply regulator for the plates of V301 
and interpolation oscillator V401. These circuits are described in the following paragraphs. 
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4 fa) 6.3- VOLT REGULATOR. - The filament supply for pionsteauene) oscillator V301 is 
aes regulated by two Zener diodes (CR951 and CR952). This insures frequency stability and minimizes the 
‘ f oe effects of power fluctuations. The diodes are series-connected across the 18-volt a-c supply with op- 
Bi Pa - °.. posing polarity. Each diode conducts in turn during each a-c alternation, and the non-conducting diode 
B23 wg ~” clamps the filament supply voltage at approximately 6.3 volts. Series resistor R951 carries both the 
filament and diode current and the diodes perform as a shunt voltage regulator. Fuse F955 protects the 
filament circuit in the event of abnormal current. . 


(b) 150- VOLT REGULATOR. - Plate supply voltage for high-frequency oscillator V301 and 
‘interpolation oscillator V401 is regulated by Zener diode CR953. The diode shunts the 175-volt d-c 
supply source ard is connected with opposing polarity. Resistor R952 carries both the plate supply cur- 
rent and the dicde current and the diode clamps the supply voltage at 150 volts. A bypass circuit through 


terminal TE&201-11 provides unregulated plate voltage to the receiver. Fuse F951 protects the plate- 
supply circuit in the event of abnormal current, 


b. OSCILLATOR- POWER SUPPLY O-928/FLR. - The oscillator-power s'ipply consists of two 
\ major assemblies: a 100-kc crystal oscillator-amplifier anda receiver power-supply. The crystal 
oscillator-amplifier is a plug-in unit to facilitate servicing and replacement. The following paragraphs 
describe the eperation of these assemblies. 


. om, (1) 100-KC OSCILLATOR-AMPLIFIER. (See figure 4-25.) - The 100-ke oscillator-amplifier 


| 
: @ consists of crystal oscillator V1001, buffer amplifier V1002, and amplifier V1003. A plug-in oven 
| (A1001) contains the 100-kc crystal (¥1001) and includes a thermostatic temperature-~control element 


‘ to maintain constant operating temperature for the crystal. In addition, an amplitude controlling 
eae , feedback-loop consisting of diodes CR1002 and CR1003 maintains the amplitude of the 100-kc output at a 
constant level. 


ranged ina Fierce Circuit with variable capacitor C1003 to adjust the oscillator frequency for calibra- 
tion purposes. The output of the oscillator is applied to the control grid of buffer V1002 through cou- 
pling capacitor C1006, The output from buffer V1002 is developed across a divider consisting of re~ 
sistors R1010 and R1009. The reduced signal level from the divider is applied to the control grid of 
amplifier ¥1003 through coupling capacitor C1010. Output transformer T1001 couples the plate of V1003 
to the oscillator-amplifier output connector P1063, and then to the five connectors (J1058 through J1062) 


| 
| (a) OSCILLATOR-AMPLIFTER, ~ Oscillator V1001 and the 100-kc crystal Y1001 are ar- 
| which supply from one to five receivers with the 100-kc reference signal. 


fer (V1002}. Amplifier 1003 receives nares supply voltage from the common +h is-volt supply 
circuit at connector Hi0a4> ; 


{ 
| oe re A Zener diode, CR1001, provides plate supply regulation for the oscillator (V1001) and buf- 
1 
i 
i 


eh a Ge (o) A¥IPLITUDE CONTROL LOOP. - A negative d-c bias proportional to the amplitude ok 


4 - @ 2 the 100-kc signal is applied to the control grid of oscillator V1001 through resistor R1003. A portion 
ee of the 100-&c signal at the plate of buffer V1002 is applied to a half-wave voltage doubler circuit com- 


posed of diodes CR1002 and CR1003 through coupling capacitor C1009. Resistor R1012 provides circuit 
os isolation to prevent the diodes from affecting the operation of V1002. The d-c voltage across load re- 
( ; _ sistor R1005 is negative with respect to ground and proportional to the signal magnitude at the plate of 
ms ; V1002, A low-pass filter formed by resistor R1007 and capacitors C1007 and C1008 effectively re- 
moves ihe Signal pomeonent from the bias voltage. — 


Araplitude control of the 100-kc output signal is obtained in the following manner: Anin- 
; crease in sicns! level at the plate of V1002 increases the negative bias applied to V1001 throush resis-- 
ee , tor R1003. This additional grid bias reduces the signal output from V1001 and also {rom V1002. A 
—— - correspondinz decrease in signal level at V1002 decreases, in turn, the bias obtained from the control- 
12 7 loop circuit and preduces an increase in signal level. Actually, equalibrium is reached during operation 
and the consel loco neti a relatively comstant output level from the BPO =BE Peet t tor amnUier: 


7 » (2) POWER SUPPLY. (See figure 4-26.) - The power deaiy provides plate and filament volt- "| 
_. ages for. the operation of one to five receivers.. The supply consis‘s of a power transfermer (T1051), 
. an ac line-filter {FLi051), a bridze rectifier (CRICS1 through CRi054), and a two-section LC low- 
° pass filtér (L051, L1052,:C1051, and C1052}. A SELECTOR switch ($1051) provides lead eonpenss=. 
aan Hon for the SUEY when. fewer: than five receivers are operated from the common supply. 


te oe 


a ~@) POWER TRANSFORMER. - Primary a-c power is acplied to the primary of power 
transformer’ qaoss from connector. J 1051. Filter FL1051 is a low-pass r-f filter which prevents _ 
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Figure 4-25, 100-Ke Oscillator-Amplifier, Simplified Schematic Diagram 
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a “spurious r-f signals from entering or leaving the power supply. Fuses F105] and F1054 protect the coat f 
a ~ supply, and ON-OFF switch $1051 controls the application of primary power to the supply. POWER in- ( ‘ 
oy dicator Elatep DS1051 lights when primary power is applied. 


a ge 
ca Transformer T1051 eas a tapped primary winding; terminale 2, 3, and 4 permit operation es i 
eos trom a 105, 115, or 125-volt primary power source. Terminals 5 and 6 supply 213 volts ac to the : aD gt 
3 ‘bridge rectifier. Terminals 7 and 8 provide 6.3 volts ac for the filaments of V1001, V1002, and V1003 “ 
“Tin the 100-kc oscillator-amplifier. Terminals 7 and 9 (terminal 7 is common), provide 18 volts ac to 

\ the ‘regulator circuit for high-frequency oscillator V301 filament (see figure 4-24). Terminals 11 and 

. 12 supply 7.3 volts ac to the filaments of the remaining tubes in the receiver(s). A predetermined volt- 
Be age drop in the supply cables assures a normal 6.3 volts ac at the receiver(s). Terminals 7 and 10 

(terminal 7 is common) supply 5 volts ac for the operation of counter lamps DS901, DS902, DS903, and 

i aati 


=~ 


* 


ns Terminals E and F of connector J1057 are connected to the power source at the primary of 

» transformer T1051 and supply even-heater voltage to the crystal-oscillator even (plug-in assembly 

*- -A1001). All supply connections to operate the 100-kc oscillator-amplifier are provided at connector ( 
_. J1057, and all connections for the operation of one to five receivers are made at connectors J1052 

‘+ through J1056. Refer to figure 6-16 in Section 6 for a complete schematic diagram of the power supply. 


(0) RECTIFIER AND FILTER. - A full-wave bridge rectifier consisting of diodes CR1051, 
CR1052, CRi053, and CR1054 rectifies the a-c voltage from power transformer terminals 5and6. The 
_ recti ied voltage is applied to a two-section LC filter through SELECTOR switch $1052. Filter choke 
1051 and capacitor C1051 form the first filter section, and filter choke L1052 with capacitor C1052 
rm the final filter secion. Capacitors C1051 and C1052 are both plug-in components which facilitate 
Tvicing and replacement. Resistor R1055 acts as the supply bleeder. Fuse F1052 is in series with 
ne +175-volt circuit which supplies plate voltage through connector J1057-A for the 100-kc oscillator- 
amplifier tubes. The fuse protects the power supply in the event of abnormal current. 


- (c) SELECTOR SWITCH S1052. - Before the equipment is energized, SELECTOR switch 
$1052 must be set to the position corresponding to the number of receivers to be operated from the 
comYnon oscillator-power supply. The first four positions of this switch insert four different compen- 
sating resistors in series with the bridge-rectifier output circuit. Resistors R1051, R1052, R1053, 
and R1054 respectively reduce the oscillator-power supply output voltage to the nominal level for oper- 
ation of one, two, three, or four receivers. The fifth position applies the output of the bridge-rectifier 
circuit directly to the five receivers, since no compensation is required for operating five receivers. 

Each series element in the supply (filter chokes, rectifiers, and the like}, Sreduces a volt- 
age drop proportional to the supply load current. A sinzle receiver draws load current of approximately 
0.3 ampere (dc} and five receivers require a total load current of 1.5 amperes. Without compensation, 
the supply voltage would change depending on the number of receivers operated. 
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SECTION 5 


TROUBLESHOOTING 


5-1. GENERAL. 


ny 


' 
j 
i 
4 


Effective troubleshooting of electronic equipment consists of identifying the nature of the trouble, 
; : ; determining the assembly or circuit section at fault, and locating the defective part. Repairs and ad- 
justments are then made to return the equipment to nore? operating condition. A systematic procedure 
is required. 


: Faulty operation symptoms can range from intermittent minor defects to complete failure of the equip- 
\ ment. The second step is to sectionalize the fault by identifying the assembly or circuit section respon- 
sible. Special attention should be given to easily overlooked troubles such as incorrectly positioned 
controls, loose connections, or blown fuses. Obvious faults such as burned-out parts, arcing, or 
shorted components can often be located by visual or aural obser’,ation. Once the trouble has been 
er located in a particular assembly, appropriate voltage, resistance, or continuity measurements can be 
@ used to locate the defective part. Signal tracing is an especially effective troubleshooting method; the 
absence or abnormality of a received signal at a particular circuit point can indicate the faulty equip- 
ment section. 


: The first step when troubleshooting defective equipment is to identify the type of fault present. 
1 


} It is often possible to relate the trouble to a particular circuit section by noting abnormality of 
j meter readings or substandard response to control adjustments. Refer to the information in NAVSHIPS 
{ 91282 for a complete description of troubleshooting and testing methods. 


' ; Troubleshooting Countermeasures Receiver R-1125/FLR and Oscillator- Power Supply O-928/FLR 
will usually include the following steps in the order listed: 


Step 1. Determine the major assembly at fault. 

Step 2. Localize the trouble to a particular circuit section. 

Step 3. | Troubleshoot the circuit to determine the defective part. 

Step 4. Remove the assembly for repair. 
@ : a Step 5. Replace the repaired assembly. 
| / 4 Step 6. Test the equipment to verify that the fault has been corrected. 
9-2. TEST EQUIPMENT, SPECIAL TOOLS, AND REFERENCE DESIGNATIONS. 


a. TEST EQUIPMENT. - A list of test equipment required to perform the troubleshooting proce- 
dures in this section is given below. Equivalent test equipment :may be substituted. 


(1) Multimeter AN/PSM-4C. ; 
_ (2) Vacuum:-Tube Voltmeter ME-30/U. ett vs 
- (3) Vacuum-Tube Voltmeter ME-6D/U. : 
(4) Signal Generator AN/URM-25D. 
: (5) Oscilloscose OS-8C/U. 
ee (6) Electron Tube Test Set TV-7D/U. 


b. SPECIAL TOOLS. - No special tools are required to troubleshoot the equipment. 


c. REFERENCE DESIGNATIONS. - Reference cesi es ticns for all parts ina particular assembly 
” are grouped numerically. The series of number grougs assigned to subassemblies in the R-ilé 5/FLR 
and the O-928/FLR are given in table 5-1. 
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pe Paragraph CONFIDENTIAL AN/FLR-1L(V), /FRA-54(V) RECEIVER 
es NAVSIOPS 94581 TROUBLESHOOTING 
: TABLE 5-1. EQUIPMENT REFERENCE DESIGNATION NUMBERS 
, AND SUBASSEMBLY LOCATIONS 
: “| REFERENCE . : 
24 NUMBERS SUBASSEMBLY SUBASSEMBLY LOCATION 
51- 99 Preselector, first and second r-f amplifiers R-1125/FLR 
101 - 149 Not used 
151 - 199 Preselector mixer R-1125/FLR 
201 - 249 Harmonic amplifier . R-1125/FLR 
251 - 299 Harmonic mixer R-1125/FLR 
301 - 349 High-frequency oscillator ; R-1125/FLR 
351 - 399 Tunable i-f filter R-1125/FLR 
401 - 449 © Interpolation oscillator R-1125/FLR 
451 - 549 First i-f and injection amplifier R-1125/FLR 
551 - 599 Mixer and second i-f amplifier R-1125/FLR 
601 - 649 Age amplifier R-1125/FLR 
651 - 699 Interpolation oscillator buffer R-1125/FLR 
701 - 799 Not used : 
801 - 899 Chassis R-1125/FLR 
. 901 - 949 Front panel R-1125/FLR 
| a) 951 - 999 Rear panel R-1125/FLR 
" 1001 - 1049 100-ke oscillator-amplifier O-928/FLR 
1051 - 1099 Power supply O-928/FLR 


3. OVERALL TROUBLESHOOTING. 


a. PRELIMINARY CHECK. - Before following the detailed troubleshooting procedure provided for 
ach assembly, check the front panel controls for proper setting, inspect the equipment for blown fuses 

and faulty cable connections, and look for indications of damage such as broken wires or charred insu- 

lation. Refer to the checking procedures given in NAVSHIPS 91828, particularly paragraph 3-3, "Test- 


‘ ’ ing Techniques and Practices." 


b. CONTROL SETTINGS. - A list of front panel control settings for the equipment is given in 
table 5-2. These preliminary settings are made in preparation for troubleshooting the R-1125/FLR and 
the O-928/FLR. Individual controls are readjusted as required when troubleshooting specific sections 
of the equipment. 


TABLE 5-2. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) 
ey... AND DIRECTION FINDER GROUP AN/FRA-54(V), PRELIMINARY CONTROL SETTINGS 


CONTROL LOCATION SETTING 


BAND R-1125/FLR 2-4 
TUNING (Me) R-1125/FLR 02.0 
TUNING R-1125/FLR * 00.0 


OUTPUT LEVEL | R-1125/FLR midrange 
AGC SLOW- FAST R-1125/FLR SLOW 
SELECTOR 0-928/FLR (see CAUTION 
- : below) 
ON-OFF O-928/FLR ON 


CAUTION 


Before energizing the equipment, SELECTOR switch _ 
~ $1052 on the O-928/FLR must be set toapositioncor- . = 
responding ta the rumber of receivers operated. 


ae io C. OVERALL TROUBLESHCOTING CHART. - Table 5-3, the overall troubleshooting chart, © 
. describes a step-by-step proceczre far localizing the trouble toa particular circuit section. By a 
=. Process of elimination, the particular assembly ar circuit section at fault may often be determined. 
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TABLE 5-3. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) 
AND DIRECTION FINDER GROUP AN/FRA-54(V), OVERALL TROUBLESHOOTING CHART 


NORMAL INDICATION PROBABLE FAULT LOCATION 
Set Oscillator-Powver MEGACYCLE and KILO- Fuses F954, F1051, and F1054 
Supply O-928/FLR ON- CYCLE counter lamps — 
OFF switch to ON | light ; 
Adjust TUNING (Mc) con-| 100 KC TUNING meter Refer to paragraph 5-10, first 
trol for dip on 100 KC . dips. i-f and injection amplifier 
TUNING meter. : 
Tune signal using both - | SIGNAL STRENGTH meter Refer to paragraph 5-13, age 
TUNING controls shows signal present amplifier 
2 oe Adjust OUTPUT LEVEL | Receiver output signal Refer to paragraph 5-10, first 
EAP Os control for indication on present i-f and injection amplifier 


associated receiver 
output load 


Place BAND switch in DF HIGH indicator on front Refer to paragraph 5-17, DF 
16-32 position panel lights indicator 


a 5-4. FUNCTIONAL SECTION TROU BLESHOOTING. 


a. GENERAL. - The paragraphs which follow in this section provide individual instructions for 
troubleshooting each subassembly in the equipment. Included are troubleshooting charts, functional 
— schematic diagrams, and photographs showing the location of parts and test points. A voltage and re- 
sistance diagram is also included for each assembly. 


b. TEST POINT SYMBOLS. - For the purpose of rapid identification of circuit test points, sym- 
bols are provided in troubleshooting tables and schematic diagrams. The symbols have the following 
significance: 


Indicates a major test point for checking circuit functions and localizing troubles, ora 
cmaiok measuring point for signal or power supply voltages. 


Indicates a secondary test point for isolating faults within a major section, and also 
indicates adjustments, 


Indicates a minor test point within a secondary test point section. 


ak WARNING 
Dangerous potentials are present in the O-928/FLR. 
5-5. PRIMARY POWMR SECTION. 


ep , . a. ‘GENERAL. - Fisure 5-lis a power distribution diagram of Oscillator- Power Supply O-928/ 
became FLR. When tracing the power circuit, make sure that the main power is present. 


: b. TEST EQUIPMENT. - Use multimeter AN/PSM- ac or equivalent to troubleshoot the primary 
‘ power circuit. 


. CONTROL SETTINGS. - Set the front panel controls as described in table 5-2. With the ON- 
OFF power switch on the O-928/FLR in the ON position POWER indicator DS1051 should light. 


Po = d. PRIMARY POWER TROUBLESHOOTING CHART. - Table 5-4 is a troubleshooting chart for ..-. 
at os the primary power circvit. Perform the steps in the order shown. Compare the results with those _ 
277". "listed in the NORMAL FNDICATION column. If an indication is normal, proceed to the next step; if an - 
“+Ju). ".s:-indication is abnormal, fcllow instructions given in the HEX Obey column. To iaeilitate measurements 
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~ Figure 5-1. Primary Power Distribution, Schematic Diagram 


and circuit checking, remove the O-928/FLR from the mounting plate. Invert the chassis, resting it on 
the handles, and remove the bottom plate. 


TABLE 5-4. OSCILLATOR-POWER SUPPLY O-928/FLR, PRIMARY POWER, 
TROUBLESHOOTING CHART 


TEST 
~ ltl POINT | PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP 
1 Figure 5-3 | Place ON-OFF switch POWER indicator If indicator does not light 
| $1051 in ON position. DS1051 lights check fuses F1051 and 
. : F1054. if indicator still 
cy - ‘does not light, check 
| , DS1051. 
Connect multimeter 105 to 125 vac If normal reading not ob- 
between terminals 1 ; tained, check primary 
and 2 of filter FL1051. power source. Check ; 
Figures 5-1 cable to connector J1052. 
and 5-5 rs 


WARNING 
Disconnect primary 

power before making 
this measurement. 


Using multimeter, check | Less than one ohm, - ‘Replace filter FL1051. 
~ for continuity between each section of filter 
terminals 2and4, and1 | FL1051 sa 


Figures 5-1 
and 5-5 


and 3 of FL1051. 


Connect multimeter 
across primary of T1051 mo 
(terminal 1 to.2, 3, ar 4).}-. | 


105 to 125 vac if normal reading not 
a obtained, check switch 
$1051, - 


Figures 5-1 om 

and 5-5 - WARNING 
ha SBS Disconnect primary 

- power before checking — 


- $1051." 


: Mar eh, ao BA 
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{ 5-6. POWER SUPPLY. 


{ a. GENERAL. - The power supply section of the O-928/FLR provides plate and filament voltage 
~ for the opcration of one to five receivers (R-1125/FLR). It also supplies plate and filament power to | 
the 100-kc oczcillator-amplifier section in the O-928/FLR. Faulty operation of the power supply will 
cause erratic receiver operaticn or disable the receiver entirely. Figure 5-2 is a functional schematic 
diagram of the power supply; figures 5-3 and 5-4 show the location of parts. ; 


b. PRELIMINARY CHECK. - Before performing the troubleshooting steps in table 5-5, carefully 
inspect the power supply, especially the following: - 


(1) Cable connections at J1051 and J1057, and connectors J1052 through J1056. 
(2) Fuses F1051 and F1054. 
(3) Clamps for plug-in capacitors C1051 and C1052. 


WARNING 


\ - Dangerous potentials are present in the power supply 
circuits. 


c. TEST EQUIPMENT. - Use multimeter AN/PSM-4C or equivalent to troubleshoot the power 


@ supply. 
yi = 


d. CONTROL SETTINGS. - Set the controls to the positions indicated in table 5-2. 


ae Se cS a ge 


e. POWER SUPPLY TROUBLESHOOTING CHART, - Table 5-5 is the troubleshooting chart for 
the power suaply. Perform the steps in the order shown and compare the results with those given in the 
NORMAL INDICATION column. Figure 5-5 shows the location of test points. 


TABLE 5-5. OSCILLATOR-POWER SUPPLY O-928/FLR, POWER SUPPLY, 
TROUBLESHOOTING CHART 


TEST 
STEP POINT PRELIMINARY ACTION NORMAL INDICATION 


Figure 5-3. | Place ON-OFF switch in POWER indicator | If indication abnor mal, 
ON position. DS1051 lights perform steps in table 
5-4. 


pray 


sementeestin thes Aistert 


NEXT STEP 


he sige tga aie. 2 Be 
st <li 


+175 vdc +20% 


Connect multimeter from 
pin 5 of XC1052 to 
chassis. Select 300 vdce 
range. 


proceed to step 6. If 
reading is abnormal, 
proceed to step 3. 


Uf reading is normal, 
proceed to step 6. H 
reading is abnormal, 
proceed to step 4, 


+175 vde +20% 


Replace plug-in capaci- 
tors C1051 and C1052 
and repeat step 2. 


lf reading is normal, 


Uf reading is normal, 
check choxes L1051 and 
L1052 for continuity. 
Replace if faulty, If ab- 
normal, proceed to step 


+190 vde +20% 


Connect multimeter from 
terminal 1 of choke 
1.1051 to chassis. 
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TABLE 5-5. OSCILLATOR-POWER SUPPLY O0-928/FLR, POWER SUPPLY, 
TROUBLESHOOTING CHART (Continued) 


NORMAL INDICATION NENT STEP 


Connect multimeter from 
terminal 6 to terminal 5 
of transformer T1051. 
Select the 300 vac range. 


If reading abnormal, | 
disconnect rectifiers 
CR1051 through CR1054, 
If still abnormal, check 
transformer T1051. 
Repeat steps in table 
5-4. if reading is nor- 
mal, replace rectifiers 
CR1051 throush CR1054. 
Check SELECTOR switch 


213 vac +20% 


Figures 5-2, 
5-3, and 
5-5 


eo $1051, and resistors 
a R1051 through R1054. 

6 . Connect multimeter to 5 vac £20% If reading is low accom- 
terminal 10 of trans- panied by heating of cir- 
former T1051 and cuit wiring, check for 

wae chassis. Select 10 vac short circuit in DS903 
S. : _ | Figures 5-2, | range. through DS906 wiring. 
: 5-3, and If reading normal, 
5-5 ; proceed to step 7. 
eh YS T Connect multimeter 7.3 vac +20% If reading and indication 
ae from terminal 11 to ; similar to step 6, check 
_ ; terminal 12 of trans- ° for short circuit in 
former T1051. receiver filament wiring. 
Figures 5-2, 
5-3, and 5-5 
8 : Connect multimeter from | 18 vac +20% If reading abnormal, 
terminal 9 of T1051 to check V301 filament- 
fas = chassis. Select 30 vac regulator circuit. (Refer 
2 a8 range. ; to table 5-17.) 
sca Figures 5-2 
and 5-5 
i. Connect multimeter from | 6.3 vac +20% “If reading low and indica 
- (S) terminal 8 of T1051 to tion similar to step 6, 
' chassis. Select 10 vac check for short circuit 
Pe range. in 100 ke oscillator- 
Sad Figures 5-2 amplifier filament 
ine and 5-5 wiring, 


5-7. 100-KC OSCILLATOR-AMPLIFIER. 


ao : a. GENERAL. - The 100-kc oscillator-amplifier section of Oscillator-Power Supply O-928/FLR 

De ee - -ig mounted on top of the common power supply chassis. An accurate 100-kc reference signal is sup- 

: plied by this subassembly for the operation of one to five receivers. Faulty operation of the 100-kc 
oscillator-amplifier can affect the accuracy of receiver calibration or disable the receiver completely. 
Figure 5-6 is a functicnal schematic diagram; figures 5-7 and 5-8 show the location of parts, and figure 

_ 5-9 shows the location of test points. . 


-:b. ACCESS. - Far access to the 100-kc oscillator-amplifier test points, remove the four screws 
which mount the subassembly to the chassis and rotate-the subassembly to expose the tube sockets and 
‘parts. The power suzply cable at connector Ji057 should remain connected to provide plate and filament . 

voltage to the subassembly. far ron = Ses 
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Figure 5-3. Oscillator-Power Supply O-928/FLR, Top View, Location of Parts 


c. PRELIMINARY CHECK. - Before troubleshooting the 100-kc oscillator-amplifier, check the 
following: 


(1) Seating of V1001, V1002, and V1003 in their sockets. 
{2) Cable connections at J1057 and J1063. 
(3) Seating of crystal-oven assembly A1001 in its socket. 


d. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME- 30/U and ME-6D/U, escine= 
scope OS~8C/U, and electron tube test set TV-7D/U, or their equivalent. 


e: CONTROL SETTINGS. - Set controls to the positions given in table 5-2. Place the ON-OFF 
_ power switch on the O-928/FLR chassis inthe ON position. Allow at least 30 seconds for warmup. 


f. 100-KC OSCILLATOR-AMPLIFIER TROUBLESHOOTING CHART. - Table 5-6 is a trouble- 
shooting chart for the 100-kc oscillator-amplifier subassembly. It provides for measurements of the 
d-c plate voltage distribution and stage-by-stage signal tracing. Perform the steps in the order Listed. 
. Compare the results of each step with information in the NORMAL INDICATION column, and follow the 
‘1. * instructions in the NEXT STEP column. Figure 5-10 is a diagram of voltage and resistance measure~ 

‘* + ments for the oscillator-amplifier assembly. - ~ : : : 
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he oo e A To check the output frequency of the 100-ke oscillator- ¥ : 
Pi wai cess amplifier, refer to paragraph 6-3a in Section 6, Repair... - — 
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Figure 5-5. Oscillator-Power Sunoly O-923/FLR, Location of Test Points 
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TEST 


-- | STEP POINT PRELIMINARY ACTION NORMAL INDIC ATION 


Connect rmitimeter from 
junction of R1011 and 
R1014 te chassis. Select 
300 vde range. 


+175 vde +20% 


Figures 5-6, 
5-8, and 5-9 


Connect multimeter from | +100 vde +20% 
junction of ROU and 


CRIi001 to chzssis. 


1h hy 


Figures 5-6, 
5-8, and 5-9 


Connect mettimater from | +95 vde 229% 
joncticn ef R1092 and 
€1095 to chassis. 


Figures 5-6, 
5-8, and 5-9 
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100-Ke Oscillator-Amplifier, Functional Schematic Diagram 


TABLE 5-6. OSCILLATOR-POWER SUPPLY 0-928/FLR, 100-KC OSCILLATOR-AMPLIFIER, 


NEXT STEP 


lf reading abnormal, 
perform steps in table 

5-5. If normal, proceed 
to next step. 


If reading abnormal, 
check RLO11 and CRioOl. 
If normal, proceed to 
next step. 


U reading abnormal, 
check R1002 and C1005. 
If normal, proceed to 


‘next step. 
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TABLE 5-6. OSCILLATOR-POWER SUPPLY O-928/FLR, 190-KC OSCILLATOR-AMPLIFIER, 
TROUBLESHOOTING CHART (Continued) 


PRELIMINARY ACTION 


os Connect vtvm ME-39/U 
is “S and oscillcscope OS5-&C/U 
: : from terminal 3 of T1001 
to chassis. Note 100-kc 
Figures 5-6, | waveform on scope. 
9-7, and 5-9 


Using step 4 test equip- 
Pe pi docngh o {sk ment, check signal at 
ag) ok a pin 2 of V1002. 


i Figures 5-6, 

fae 5-8, and 5-9 

Using step 4 test equip- 
ment, check signal at 
pin 2 of V1001. 


yak s 5-6, 
5-8, and 5-9 


Figures 5-6, 
5-7, and 5-9 


Repvlace ¥1001 and re- 
peat step 6. 


Measure d-c feedback 
voltage at pin 4 of 
V1001 using vtvm 
ME-6D/U. 


ran Measure 100-ke signal 
at junction of CR1002 
and CR1003 using vtvm 
ME-30/U. 


Boe oe _ 5-8, PRESELECTOR. 


wea 3 a. GENERAL. 
Se , ; - version mixer. 
ree vent reception. Ficure 5-1l isa 

: . 5-17 show the location of paris, 


- The pres 


te a - b. ACCESS. 
2 Ae ese _. - points, pull out the receiver crave 
eee ae ‘and the bottom of the chassis. 


ORIGINAL 


tweet Peg igs ee <= : - 


selector corsists of the first and s> 

Faulty operation cf the preselector can reduce tt 

ee oe val schematic diagram cf 
id figures 5-18 through 5-21 show the location of test points. 


~ The presatecier is located at the rear of the cha 
rand raise it vertically. 


Vitvm: 1.5v rms 
Scope: undistorted sine 
waveform 


Vtvm: Sv rms 
Scope: undistorted 
sine waveform 


Vtvm: 0.5v rms 
Scope; undistorted 
sine waveform 


See step 6 


-2.8 vde +10% 


2v rms +10% 


>t 
he Sit 


ssig. 


co: SEDENT EMS 


NORMAL INDICATION | NEXT STEP . 


If reading and waveform 
normal, proceed to 
step 8. If abnormal, 
proceed to next step. 


If indications abnormal, 
proceed to next step. If 
normal, check V1003, 
T1001, and C1010. 


If indications abnormal, 
proceed to next step. If 
normal, check V1002 and 
C1006. 


If indications abnormal, - 
check C1001 and C1082. 
Replace crystal oven 
assembly Al001. If 
vtvm reading too high, 
proceed to next step. 


If reading abnormal, = 
proceed tonext step. Lf: 


normal, recheck step 7.., 
? 


If reading normal, re- 
place diodes CR1002 and 
CR1i003 repeat step 8. 

If step 8 reading ab- 
nermal, check C1007, 
C1008, R1007, R1005, 
and R1003. Replace 
faulty part and repeat 
step 4. 


nd r-f stages and the first con- 
rergthe 
the precelector, 


Cowes 


f received signals or pre- 


Ficures 12 through 


To cotain access to the test 
Test points are aveailcble on bcth the tcp 
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Figure 5-7. 100-Kce Oscillator-Amplifier, Top View, Location of Parts 


‘o oa wee. ETE : ees ‘ Py SE RADTE Fay. Foe ; het 
ee Bee é feat o} = ov 


ool ° clo04  CIOI3. = xalool” 


“1908, xv! 4 


~~ < 
. : 
i 
5 Rao 
ios = 
Lees 
' 
: 
i 
nn 


fos : Z 

Mt a g oe KMI002 
oo, ee CION” 
ae ae Es 

ie ree 2 ate : . ; 
Ca i‘ -..RI008 ROG” RiICOS RIS RIOIS. , 
poo. sw Figure 5-8. 100-Ke Oscillatar-Amplifier, Bottom View, Location of Parts 
eS es 2 CONFIDENTIAL — 


a nent em 


AN/FLR-I1(V), /FP.A-54(V) RECEIVER 
TROUBLESHOOTING 


CONFIDENTIAL 
NAVSHIPS 94581 


: 
i 
. 

; 

t 
é 
: 
! 
a. 
oe 
L- 
i 
k 


a 


J 
‘f 


Figure 5-9. 100-Kce Oscillator~Amplifier, Location of Test Points 
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NOTE: 
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Figure 5-10. 100-Ke Osciliator-Amolifier, Voltage 
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¢. PRELIMINARY CHECK. - Before troubleshooting the preselector subassembly, check the 
following: 


(1) Seating of tubes V51, V52, and V151 in their sockets. 
(2) Cable connections at J51, J56, and J154. 
(3) Soldered connections at chassis feedthrough terminals. 


.d. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vivm ME-30/U, signal generator 


¢ AN/URM-25D, and electron tube test set TV-7D/U, or their equivalents. 


e. CONTROL SETTINGS. - Set the controls to the positions given in table 5-2. 


{. PRESELECTOR TROUBLESHOOTING CHART. - Troubleshooting the preselector consists of 
measuring the supply voltages and tracing signals through the circuits. Table 5-7 is the troubleshooting 
chart for the preselector. Perform the steps in the order listed. Compare the results of each step with 
infor mation in the NORMAL INDICATION column, and follow instructions inthe NEXT STEP column. ~ 
Figure 5-22 is a diagram of voltage and resistance measurements for the preselector assembly. 


TABLE 5-7, COUNTERMEASURES RECEIVER R-1125/FLR, PRESELECTOR, 
TROUBLESHOOTING CHART 


PRELI,XONARY ACTION NORMAL INDICATION NEXT STEP 


C63: +175 vdc +20% 


TEST 
POINT 


| 


If reading abnormal, per- 
form step 2 in table 5-5. 
Check capacitor C63. 


In turn, connect multi- 
meter from chassis 
feedthrougn capacitors 
C63, C61, and C165 to 
chassis. Select 300 vde 
range. 


C61: +160 vdce +20% if reading abnormal, check 


R62 and C61. 


C165: +175 vdc +20% | If reading abnormal, 


check C165 and R153. 


Figures 5-11, 


5-13, 5-16, 
5-19, and 
a 5-21 

Connect multimeter C78: 3.15 vae 5% If reading abnormal, per- 

from chassis feed- form step 7 in table 5-5. 
through capacitors Check capacitor C78. 

C78 and C79 to chassis. | : 
Figures 5-11, |Select 10 vac range. C79: 315 vac +5% If reading abnormal, per- 
5-13, and form step 7 in table 5-5. 
5-19 Check C78. 


Vtvm: 100 mv rms 
{nominal} 


If reading abnormal, 
check V52. Check C72 
and L151. 


Connect ttvm ME-30/U 
from (TP)}J152 to 
chassis. Select 100-mv 
range. Connect signal 
generator to (TP}J55, 
adjust for 13-myv output 
at 2.0 me. 


Figures 5-11, 
5-13, 5-14, 
5-15, 5-16, 
5-18, and 
5-20 
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Figure 5-12. Preselector (R-F Subassembly), Side View, Location of Parts 
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Figure 5-14. Preselector (R-F Subassembly), Top View, Location of Parts 
: a 
4 
. Figure 5-15. Preselector (fixer Scbassembly), Top View, Location of Parts 
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e Figure 5-16. Preselector (Mixer Subassembly), Bottom View, Location of Parts 
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: Figure 3-17. Freselector (Mixer Subassembly), Interior View, Location of Parts 
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- Figure 5-18. Preselector (R-F Subassembly), Top View, Location of Test Points 


TABLE 5-7. COUNTERMEASURES RECEIVER R-1125/FLR, PRESELECTOR, 
TROUBLESHOOTING CHART (Continued) 


as TEST 


: r POINT gee ACTION NORB{AL INDICATION NEXT STEP 
wt Connect generator to Vtvm: 100 mv rms If reading abnormal, 
‘ (TP)J52 and reduce {nominal) check V51. Check C57 
output to 5 my. and L55. 


Figures 
5-11, 5-12, 
5-13, 5-14, 
and 5-18 


Connect generator to Vtvm: 100 mv rms If reading abnormal, 
(6 ) J51 (at J852 ANT). (nominal) check R51 and L51. 
>< Reduce output to I mv. : 


; Figures 5-11, 
z : 5-14, and 
7 5-18 


5:9. TUNABLE I-F FILTER. 


a. DIAGRAMS. - Figure 3-23 is a functicnal schematic diagram of the tunable i-f filter. Reter 
also to figure 5-11, the functiozal schematic diagram of the preselector, because the plate-lead circuit 
SS for V151 (the preselector mixer) is part of the finable i-f filter circuit. Figures 5-24 and 5-23 show 
eo the location of parts of the tumble i-f filter and figure 5-25 shows the location of test points. 
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Preselector (R-F Subassembly), Bottom View, Location of Test Points 


Figure 5-19. 
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Figure 5-21. Preselector (Mixer Subassembly), Bottom View, Location of Test Points 


b. PRELIMINARY CHECK. - Before troubleshooting the tunable i-f filter, check the following: 


(1) Input and output connectors at P154 and P456. 
(2) Soldered connection at feedthrough terminal E351, 


c. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME-30/U, and signal generator 
AN/URM-25D, or their equivalents. 


d., CONTROL SETTINGS. - Set the controls to the positions given in table 5-2. Reposition BAND 
Switch to 16-32 and tune receiver to 32.000 me. 


she NOTE 


Before troubleshooting the rreselector, attacha clip 
lead from C74 to ground to remove the agc voltage. 


e. TUNABLE I-F FILTER TROUBLESHOOTING CHART. - Table 5-8 is the troubleshooting char 
for the tunable i-f filter. Troubleshooting the tunable i-f filter consists of measuring the supply voltage 
applied at chassis terminal E251, andtesting the circuit operation with an externally applied signal. 
Electron tubes are not used in this assembly. 


ie -. TABLE 5-8. COUNTERMEASURES RECEIVER R-1125/FLR, TUNABLE I-F FILTER, 
; : TROUBLESHOOTING CHART 


NENT STEP 


Connect multimeter from | E351: +125 vde +20% 
feedthrough terminal 


E351 to chassis. Select 
: 300 vde range. 

Pees : Figures 
pS ie 5-23, 5-24, 
and-5-26. 
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‘instructions in the NEXT STEP column. Fiswre $- 


TABLE 5-8. COUNTERMEASURES RECEIVER R-1125/FLR, TUNABLE I-F FILTER, 
TROUBLESHOOTING CHART (Continued) 


TEST : 
POIN PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP 


Disconnect output cable Vivm: 320 mv rms If reading abnormal, re- 
at J456. Connect vtvm (nominal) move tunable i-f filter 
ME-30/U to P456. Con- assembly and check cir- 
nect signal generator to cuits. Refer to paragraph 
(TP}J152 and adjust for 6-4f fer removal in- 
1675-kc unmodulated structions. 

output of 500 mv. Set 

KILOCYCLE counter to 

+50.0. 


5-10. FIRST I-F AND INJECTION AMPLIFIER. 


a. DIAGRAMS. - The first i-f and injection amplifier assembly contains three functional circuits. 
The following functional schematic diagrams are provided for these circuits: 


Figure . Title 

5-27 First I-F Amplifier 
5-28 Injection I-F Amplifier 
5-29 Output Amplifier 


Figures 5-30 and 5-31 show the location of parts, and figures 5-32 and 5-33 show the location of test 
points. 


b. ACCESS. - The first i-f and injection amplifier is. located at the right rear of the chassis; 
pull out the receiver and raise it vertically to expose the test points. 


c PRELDIINARY CHECK. - Before trcubleshocting the first i-f and injection amplifier (including 
the output amplifier}, make a preliminary inspection with emphasis on the following: 


(1) Seating of tubes V451 to V461, inclusive, in their sockets. 
(2) Cable connections at J456, J4€9, J451, J452, J461, and J462. 
(3) ALL soldered connections at chassis feedthrough terminals. 


d. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vivm ME-6D/U, vtvm ME-30/U, signal 
generator AN/URM-25D, and electron tube test set TV- 7D/U, or their equivalents. 


WARNING 
Dangerous potentials are present in these circuits. 


e. CONTROL SETTINGS. - Place the conirois in the positions listed in table 5-2. Excepticas 
will be made for cartain steps in the troubleshooti-.: grecedure. 


{. FIRSTI-F AND INJECTION AMPLIFIER TROUBL LES ees CHART. - Table $-5 is 
troubleshocting chati for the three functional ses in} Perforin Ure S225 ay 
listed and comszre the results with these civen i: NORMAL TN D: C ATION eCity Than, follow the 


r 


NCTE 
Before treubleshecting the first i-f and infection amelifier, 
attach a clip lead from Ci23 ts chassis to remove the asc 
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(VI £2 tv} HO 
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iv} as tv} 12 
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NOTE 


KEY TO SYMBOLS 
(VJ- INDICATES D-C VOLTATE TO GROUND. : 
(RI~ INDICATES OC RESISTANCE TO GROUND. 


\ (V) 3.15 AC 


(v} 165 
(R} 15K 


{v7 42 (vd HO 
(R) 68 

{v) 0 vst 

{R) 470K S749 (R)} 68 


READINGS TAXEN WITH A 20,0C0-OHNS-PER-VOLT MULTIME TER. 


Figure 5-22. Preselector, Voltage and Resistance Diagram 
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Figure 5-23. Tunable I-F Filter, Functional Schematic Diagram 
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Figure 5-24. Tunable I-F Filter, Top View, Location of Parts 
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Figure 5-26. Tunable I-F Filter, Location of Test Points 


TABLE 5-9. COUNTERMEASURES RECEIVER R-1125/FLR, FIRST I-F AND 


TEST 
POINT 


Figures 
5-27 through 
3-33 


Figures 5-27 
through 5-33 


Figures 5-27 
through 5-33 
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INJECTION AMPLIFIER, TROUBLESHOOTING CHART 


PRELIMINARY ACTION NORMAL INDICATION NEXT STEP 


Connect multimeter from | C452: +175 vdc +20% if reading abnormal, per- 
chassis feedthrough form step 2 in table 5-5. 
capacitor C452 to chassis. a." Check capacitor C452. 
Select 300 vde range. : 


Cornect multimeter from 
feedthrough capacitors 
C453 and C454 to chassis. 
Select 10 vac range. 


C453: 3.15 vac 25% 


If reading abnormal, per- 
form step 7 in table 5-5. 
Check C433. 


C454: 3.15 vac 45% If reading abnormal, per- 
form step 7 in table 5-5. 


Check C454. 


Cernect vivm ME-30/U 
to J460 (disconnect cable 
Wide). Turn QUTPUT 

LEVEL control fully ew. 
Disconnect cable at J451. 
Connect signal generator 
to (TP)I84, adjust for 
150 uv output at 220 ke. 


Vtwm: O.1v rm If reading abaormal, 
(210°) check tubes ¥256, V457, 
. Vi53, and V459. Chock 
OUTPUT LEVEL control | 
R901, and R208. 


y! 
foe) 
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TABLE 5-9. COUNTERMEASURES RECEIVER R-1125/FLR, FIRST I-F AND 
> INJECTION AMPLIFIER, TROUBLESHOOTING CHART (Continued) 


NORMAL INDICATION NEXT STEP 


Vtvm: 0.1v rms (+10%)} If reading abnormal, check 
V455 and C478. 


| Connect vtvm ME-30/U 
to (TP)J464, and signal 
generator to (TP).J457, 
Adjust generator for 
0.02v output at 1675 kc. 


Figures 5-27 
through 5-33 


5 Connect vtvm ME-30/U Vtvm: 0.1v rms (+10%)j If reading abnormal, check 
(TP)J455, and signal V453. 0 
generator to (TP)J454. 
Adjust generator for 
@ 0. 05v output at 1455 ke. 
4) Figures 5-27 
through 5-33 
6 Connect vtvm ME-6D/U Vtvm: -10 vdc If reading abnormal, re- 
_ | to (TP}J466. (Leave (+10%) move bottom plate from 
Signal generator as ad- assembly and perform 
justed in step 5.) Select next step. 
Figures 5-27 | vdce range. 
through 5-33 
7 Connect vtvm ME-6D/U Vtvm: -10 vde If reading abnormal, 
at junction of C467 and (+10) check C467. Uf reading 
CR451. normal, check R453, R460, 
R464, and R465. Check 
Figures 5-27 C461 and C466. Repair 
through 5-33 and repeat step 6, 
8 Connect vivm ME- 30/0 Vtvm: 0.1v rms If reading abnormal, check 
to (TP)J454, and the (410%) V451, V452, and C482, 
signal generator to J451. 78 
/ Adjust generator for 
(i0y 0.02¥ output at 825 ke. 
i : 


Figures 5-27 
through 5-33 


9° Cernect vivm ME-30/U Vtvm: LOv rms If reading abnormal, check 
to J462 (disconnect (410%) V460, V461, and C495. 
c2ble), and signal gen- 
erator to J461 (discon- 
\ 1 l nect cable), Adjust gen- 
erator for 0.1v output 
at 63 ke. 
Figures 5-27 
through 5-33 
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oo |. OY N Fs 
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; : uvoc voc 
Lo ‘ Sea pe _ 6005 
R495 R496 R498 4; R500 RSO! C496 
68K 186 10K ? }MEG 220 O33UF 
5 R497 TO TO 
\ ” 620 . C454 C453 
* +175V a a 7 +175V = 
: {c452) 
NOTE: 


ALL VALUES IN CHMS AND MICROMICROFARAOS - 
UNLESS OTHERWISE INDICATED. 


Figure 5-29. Output Amplifier, Functional Schematic Diagram 


5-11. INTERPCLATION OSCILLATOR BUFFER. 


a. GENERAL. - The interpolation oscillator buffer provides a 580- to 680-ke signal from the 
interpolation oscillator (V401) to the VFO OUTPUT connector (J902) on the receiver front panel. The- 

’ buffer (V651) provides signal amplification and circuit isolation to prevent signal- monitoring instru- 
ments connected to J902 from affecting oscillator operation. Figure 5-35 is a functional schematic dia- 
ae of the interpolation oscillator buffer, figures 5-36 and 5-37 show the location of parts, and figure 

5-38 shows the location of test Points. 


b. ACCESS. - The interpolation oscillator buffer assembly is centrally located near the rear of 
'. the chassis. Pull out the receiver and raise it vertically to expose the connectors and the test points. 


= c. PRELIMINARY CHECK. - Before troubleshooting the interpolation oscillator baffer, makea 
: . preliminary inspection with emphasis on the following: 


(1) Input end o:tput connectors at J651 and J652. 
(2) Seating of tube V651 in its socket. 
(3) Soldered connections at chassis feedthrough terminals. 


dad. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME-30/U, signal generator AN/ 
URM-25D, and electrea tube test set TV-TD/U, or equivalent test instruments. 


: sae e. CONTROL SETTINGS. - Set the front panel controls to the positions given in table 5-2. 


ae {. INTERPOLATION OSCILLATOR BUFFER TROUBLESHOOTING CHART. - Troubleshoating 
ioe the interpolation buffer consists of measuring the supply voltage arplied and testin z circuit cperation 
os with an externally araiied signal. Perform the steps listed in “the interpolatica oscillate: puifer 
3 troubleshooting chart, table 5-10, in the order given and compare the results with those listed in the 
Pein: “>. . + NORMAL INDICATION cotumn. Then follow the instructions inthe NEXT STEP column. Figure 5-39 
sos oi. oo ] sts a voltage and resistance diagram. 
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TABLE 5-10. COUNTERMEASURES RECEIVER R-1125/FLR, INTERPOLATION 
OSCILLATOR BUFFER, TROUBLESHOOTING CHART 


i TEST . 
| STEP | POINT | PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP 
I (@) '. | Connect multimeter from | C654: +175 vde 20% | if reading abnormal, per- 
H * chassis feedthrough — hares form step 2 in table 5-5. 
{ capacitor C654 to chassis. zi ae Check capacitor C654. 
pres Select 300 vdc range. 
i Figures 5-35 
} - through 5-38 
i 2 Connect multimeter from | C655: 3.15 vac +5% If reading abnormal, per- 
j feedthrough capacitors ; form step 7 in table 5-5. 
' C655 and C656 to chassis. Check C655. 
i Select 10 vac range. 
: Figures 5-35 C656; 3.15 vac +5% If reading abnormal, per- 
| through 5-38 form step 7 in table 5-5. 
Check C656. 

| Connect vtvm ME-~30/U 2v rms +10% ff reading abnormal, 

to 902 VFO OUTPUT check V651 and C651. 


(on panel). Connect 
signal generator to J651 
{remove cable W&08). 

Adjust generator output 
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Figure 5-33, First 1-F and Injection Amplifier, Bottom View, Location of Test Points 


ez - 5-12. MIXER AND SECOND I-F AMPLIFIER. 

a. GENERAL. - The mixer and second i-f amplifier consists of three circuit sections: abal- + 
anced mixer (the third conversion mixer), a two-stage 65-ke i-f amplifier, and a 285-kc cryst2! oscil-~ 
lator. Faulty operation of this assembly can reduce the strength of received signals, or prevent re- ; 
ception. Figure 5-40 is a functional schematic diagram of the mixer and second i-f amplifier, figures 
5-41 and 5-42 show the locatien of parts, and figure 5-43 shows the location of test points. 


b. ACCESS. - The mixer and second i-f amplifier is centrally located on the left side cf the 
chassis. Pull out and lower the receiver. Al! connections and test points are exposed on the icp of the 
chassis. : : eS oe : 


c¢. PRELIMINARY CHECK. - Before troubleshooting the mixer and second i-f amplifier, perform 
the preliminary inspections given below: : 


(1) Seating of tubes V551, V552, and V553 in their sockets. 
(2) Cable connections at J351 and J353. 
: (3) Soldered connections at chassis feedthrough terminals. 


da. TEST EQUIPMENT. - Use multimeter AM/PSM-4C, vivm ME-20/U, signal ¢onercter 
AN/URM-25DB, oscilloscope CS-8C,/U, and electron tube test set TV-7D/U, o: cauivalent test instru- 
ments, % : : ; 


e. CONTROL SETTINGS, - Set the front panel controls to the positions given in table 5-2. Ex- 
ceptions will be made for ceriain stegs curing the troubleshooting precedcure. 


{. ‘MIXER AND SECOND I-F AMPLIFIER TROUBLESHOOTING CHART. - Table 5-1l isa 
... troubleshooting chart for the mixer and second i+f amplifier. It provides for mzasuremesxts ci the 
supply voltage, cutout of the 285-ke czjstal oscillator, and signal levels attest points. Figure §-44is. ~ 
a diagram of. voltage and resistance measurements for thisassembly, - = |... 
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Figures 5-40 
through 5-43 
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NOTE 


To check the output frequency of the 285-ke crystal 
oscillator, refer to paragraph 6-4g in Section 6, Repair. . 


PRELIMINARY ACTION | NORMAL INDICATION 


Connect multimeter from 
chassis feedthrough 
capacitor C552 tochassis. 
Select 300 vdc range. 


Connect multimeter from 
feedthrough capacitors 
C553 and C554 to chassis. 
Select 10 vac range. 


Connect vtvm ME-30/U 
and oscilloscope from 
(TP)J552 to chassis. 
Monitor 285-kc waveform 
on scope. 


Connect vtvm ME~30/U 
to J553 (disconnect 
cable W807). Connect 
signal generator to J551. 
(Disconnect cable W806). 
Adjust generator for 
0.035-volt output at 

200 kc. 


Connect oscilloscope to 
J553 and note waveform. 


AGC AMPLIFIER, 


C552: 175 vde +20% 


C553: 3.15 vac 5% 


C554: 3.15 vac +5% 


Vivm: 0.65v rms 
Scope: Undistorted 
sine waveform 


Vtvm: Q.1v rms 
(Adjust generator fre- 
quency for a maximum 
reading on vtvm) 


Scope: Undistorted 
sine wave 


. the preselector r-f amplifiers, and four stages in the first i-f amplifier. 


 eemecaemernsenin-riinennrnemmamninteneen | mhndtnennennentit tere SerrEnte-isotsannergumenenvatenens | ntsttnenennnttfenentneetsiepenrynninnvimrerr | mnsneymasnnt-etsunensenercnsaruennuiir-nenen | =smmnaiosshrasntteiypsasthreyrgetnasnncnyn | 


'- a. GENERAL. - The age amplifier provides an age voltage for automatic gain contr 
The age amzlifier assembly 
“also contains the 100-kc buffer-amplificr stage. This circuit amplifies the 1C0- ke reference signal 

ae from the O-928/FLR prior to harmezic gene 
functional schematic diagram of the agc 


ration in the harmenic amolificr 
c amplifier and the 100-ke buffer-amolifier.. 
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TABLE 5-11, COUNTERMEASURES RECEIVER R-1125/FLR, MIXER AND SECOND 
I-F AMPLIFIER, TROUBLESHOOTING CHART oe 


NEXT STEP 


If reading abnormal, per- 
form step 2 in table 5-5. 
Check capacitor C552. 


If reading abnormal, per- 
form step 7 in table 5-5. 
Check C553, 


If reading abnormal, per- 
form step 7 in table 5-5. 
Check C554, 


If reading or waveform 
abnormal, check V551, 
R564, and C566. Replace 
crystal Y551. 


If reading abnormal, 
check C564. Check also 
V552, V553, and C563. 
Refer to paragraph 6-4¢ 
for RESERVE GAIN 
control adjustment. 


If waveform distorted, or 
both 220-ke and 285-kc 
signals present, check 
transformers T551 and 
T5952, and dicdes Coot 
through CR504. 


ol 34 (age) of 


circuit. Fisure §-15 3isa 
Figures 5-46 and 


"5-47 show the location of parts, ane figure 5-48 shows the aocabion of test points. = 


i pen: -4 


, aT oo hoe ma oe ud Senne et 4 


i ee b. ACCESS. - The age amplifier aseeinkiv is tocated on tcp of the chassis near the front Panel aes 
ru out the reeciver and tilt “ aoeatere to ha ee the test points. my 
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NOTE: 


ALL VALUES IN OHMS AND HiCROMICROFARAOS 
UNLESS OTHERWISE SPECIFIED. 


Figure 5-35. Interpolation Oscillator Buffer, Functional Schematic Diagram 


Figure 5-38. Interpolation Oscillator Buffer, Bo%tom View, Location of Parts © 
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'c. PRELIMINARY CHECK, - Br-fore troubleshooting the agc amplifier assembly (and the 100-ke 
buffer-amplifier), make a preliminary inspection with emphasis on the following: ( 


(1) Seating of tubes V60I through V605 in their sockets.” - 
(2) Cable connections at J601 and J602 (and P201 at the harmonic amplifier). 
{3) Soldered connections at the chassis feedthrough terminals. 


ie 
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Figure 5-37. Interpolation Oscillator Buffer, Top View, Location of Parts 


ner yt 


4 


OPE iat Ro na 


_:* Figure $-38. Interpolation Oscillator Buffer, Location of Test Points 


gis 


oD et ated tela ty , : -. ULNADIPRTs? 


OE a ge eae et 


AN/FLR-11(V), /FRA-54(V) RECEIVER CONFIDENTIAL fees 
TROUBLESHOOTING NAVSHLPS 94581 9-13d 


d. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME-6D/U, vtvm ME-30/U, signal 
( generator AN/URM-25D, and electron tube test sct TV-7D/U, or their equivalents. 


e. CONTROL SETTINGS. - Set the front panel controls to the positions given in table 5-2. Ex- 
ceptions will be made fo, certain steps during the troubleshooting procedure. 


{. AGC AMPLIFIER TROUBLESHOOTING CHART. - Table 5-12 is a troubleshooting chart for 
the agc amplifier. It provides for the measurement of supply voltage and signal levels at circuit test 
points. Figure 5-49 is a diagram of voltage and resistance measurements for this assembly. 


TABLE 5-12. COUNTERMEASURES RECEIVER R-1125/FLR, AGC AMPLIFIER, 
TROUBLESHOOTING CHART 


TEST 
; | STEP | POINT | PRELIMINARY ACTION |} NORMAL INDICATION ' NEXT STEP 
\ 1 Connect multimeter from | C602: +175 vdc +20% If reading abnormal, per- 
chassis feedthrough form step 2 in table 5-5. 
capacitor C602 to chassis. Check capacitor C602. 
Select 300 vdc range. 
Figures 5-45 
through 5-48 
Connect multimeter from : 3.15 vac +5% lf reading abnormal, per- 
chassis feedthrough form step 7 in table 5-5, 
capacitors C603 and C604 Check C603. 
to chassis. Select 10 
Figures 5-45 } vac range. : 3.15 vac +5% If reading abnormal, per- 
through 5-481. . form step 7 in table 5-5. 
Check C604. 
3 a Connect vtvm ME-6D/U Vtvm: -10 vde If reading abnormal, per- 
(is y from terminal E606 to 410% form next step. 
pent) 


chassis. Connect sig- 
nal generator from J601 


- : to chassis (remove 
(19) cable). Adjust gen- 
p< erator for 0.015v output 
at 220 kc, 
Figures 5-45 
through 5-48 
4 Connect vivm ME-6D/U Vtvm: -11.5 vde if reading normal, check 
to terminal E605 {leave +10% S901 (AGC SLOW-FAST). 
f - generator as in step 3). Check CR603. Lf reading 
: abnormal, perform next 
Figures 5-45 step. 
through 5-48 
i) ee Connect vtvm ME-6D/U Vtvm: +21 vde +10% tf reading normal, per- 
may to terminal E602 (leave form step 6; if abnormal, 
~ generator as in step 3). check R613 and CR604. 
Check also tubes V601 
Bit. aes : through V604. 
of ae Figures 9-45 } 
a through 5-48 
7 ai Gard 6 | Disconnect cther test Vtvm reading: Wreadings abzormal, a 
we tos sea | 3 ; instruments and con- 2-4: 6.5 vdc 220% - { check C€01, M622, and 
moe” 4d - | nect multimeter from .- }| 4-8: 14 vde 420% Ro24. Also R91, R8O2, | - 
chassis feecthrough 8-16: 27 vde +204 - | and R803 for each BAND 
Figures 5-45} cacacitor C0! to chassis.} 16-32: 60 vdc 420% ~ | switch position. 
through 5-48} Note reading for ak BAND ; 
7 _ pcsiticas. dy Sit z 
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TABLE se COUNTERMEASURES RECEIVER R-1125/FLR, AGC AMPLIFIER, 


TROUBLESHOOTING CHART (Continued) ( i 

TEST aan % 7 : , 
POINT PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP 
Place BAND switch in Vivm; 0.1v rms +10% | If reading abnormal, | 


position 4. Connect < check V605 and C613. Ef i 
vivm ME-30/U from con- _ normal, perform next \ 
nector P201 to chassis step, 


(207 
{remove P201 from : 
(213) J201). Connect signal 
; generator from (TP}J603 


tochassis. Adjust gen- 
Figures 5-45 | erator for 0.008v outpot 
through 5-48] at 100 ke. 


8 Connect signal generator | Vtvm: 1.0v rms If reading abnormal, 
to J602. Adjust for .+10% check L602 and C611. 
0. 008v output at 100 kc. 


Figures 5-45 | (BAND switch in 
f through 5-48 | position 4.) 


1 
ee ed 


ivy - W315 AC 
(R}120 
: : 4, (VIO 
yon RE og ; "= (R 470K 


{v180 
(RU2X 


(V}3.15 AC 


” 


NOTE: 
READINGS TAKEN With & 25,000- 
CHS -PER-VOLT RULTINITER 

“St. KEY TO S¥atBOLS | 

te NS (V)-INDICATZS O-¢ VOLT, ie TOG 

NTE 


“3; 
ae Pea (NDICATES ot eesis ou 


RoW 
TO GRIUED..- 


"Figure 5-39," “Interpolatic Cscillster Balfer, Voltage and Resistance Diegram , 


2. CONSDENTIAL oe 


Ae Te te Se LT AR GE 8 « A 


AS od oo . V552 V553 
r 65 KC 65 KC 


‘ 


SF e280 E55 vS5! 
205 KG 
-0.2 VOC f 
is 
loses. eens? 
20 a 7745 
Nae R564 
fi 160 ATOK 


t 


HOTE: 


10K 


vS5i 
2605 KC 


J CRYSTAL 


, ALL VALUES 1) MICROMICROFARADS AND OUMS, 


UNLESS OTHERWISE INDICATED. 


Fieure 5-40. Mixer and Second I-F Amplifier, Functional Schematic Diagram 
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Figure 5-41. Mixer and Second J-F Amplifier, Bottom View, Location of Parts 


3-14. HIGH-FREQUENCY OSCILLATOR (HFO). 


a. GENERAL. - The high-frequency oscillator (HFO) V301 generates a local r-{ signal which is 
applied to the preselector mixer (V151) and alsoto the harmonic amplifier mixer (V251). The HFO 
provides an injection signal for the first frequency-conversion to 1625-1725 kc, and also develops the 
825-kc signal for incremental tuning of the receiver. Figure §-50 is a functional schematic diagram of 
the HFO. Figures 5-51, 5-52, and 5~53 show the location of parts, and figure 5-54 shows the togetion 
of test points 


b. ACCESS. - The HFO assembly is centrally located on the receiver chassis. To obtain access 
to the test points, pull out the receiver and raise it vertically. Test points are located on both the top 
and bottom of the assembly. , 


c. PRELIMINARY CHECK. - Before troubleshooting the high-frequency oscillator, make a pre- 
liminary inspection with emphasis on the following: 


(1) Seating of tube V301 in its socket. 
(2) Cable connectiens at J301 and J302. 
(3) All soidered connections at chassis feedthrough capacitors. 


d. TEST EQUIPMENT. - Use multimeter AN/PSM-4C, vtvm ME-30/U, vtvm ME-6D/U, oscil-_ 
loscope 08-8C/U, and electron mube test set TV- Die, or equivalent test aap Ieats 


WARNING 
Dangerous potentials are present in these circuits, 7 


7 e. "CONTROL SETTINGS. ~ Place the front panel controls in positions: listed in table 32." 


Slat ¢- UmtoH- FREQUENCY OSCILLATOR. TROUBLESHCOTING CHART: < Table $13 is the trawl 
: thosting chart for the HFQ. Pesform the steps in the order Listed and compare results with those given - 


“is @ voltage and resistance diagram. 


“>: inthe NORMAL INDICATION column. Then follow acces in the NEXT STEP con Eigere 5-55 . aot : 


eS Pe a Te: 


as AN/FLR-11(¥), /FRA-54(V}) RECEIVER CONFIDENTIAL . Paragraph 
TROUBLESHOOTING NAVSHIPS 94581 *s 5-14f 


a? 


NOTE 


ae ; To check the output frequency of the HFO, refer to 
ae paragraph 6-4d in Section 6, Repair. 


TABLE 5-13. COUNTERMEASURES RECEIVER R-~1125/FLR, HIGH-FREQUENCY 
OSCILLATOR, TROUBLESHOOTING CHART 


TEST . 
STEP POINT PRELIMINARY ACTION NORMAL INDICATION NEXT STEP 


Connect multimeter from | C317: +150 vdc +3% 
chassis feedthrough 


capacitor C317 to chassis. 
Select 300 vde range. 


if reading abnormal, per- 
form step 4 in table 5-17. 
Check C317. 


_ Figures 5-50 
through 5-54 


Connect multimeter from | C315: 6.3 vac +3% 
chassis feedthrough : 


If reading abnormal, per- 
form step 2 in table 5-17. 
capacitor C315 to chassis. Check C315. 


Select 10 vac range. 


Figures 5-50 
through 5-54 


Connect vtvm ME-30/U Vtvm: 8v rms +10% If reading abnormal, check 

to connector J301 and C312 and C313; perform 

then J302. (Remove Scope: Undistorted next step. 

cables W802 and W803}. sine waveform 
Figures 5-50 | Connect oscilloscope to 


through 5-54 | same points. 


If reading abnormal, 
check V301 and R308. 


Connect vtvm ME-60/U Vtvm: -15 vde +10% 
to (TP)J303. 


Figures 5-50 
through 5-54 


semnarevenysssignsaremnemociaannrurvinacamesst,| niininretarmnemnaaamaramatinimeemnraraiias | nerenmennanmunipininumenmetientcinnimerineas | meter tidemtrentonninerener=s/iioneresae 


pee -§15, INTERPOLATION OSCILLATOR. 


a. GENERAL. - The interpolation oscillator V401 generates an r-f signal from 680 to 580 kc 
which is applied to the injection mixer (V443}, and also the interpolation oscillator buffer (V651). 
ee ‘3 Faulty operation of the interpolation oscillator can degrade recaption or disable the receiver. Figure 
5-56 is a functional schematic diagram of the interpolation oscillator. Figures 5-57 and 5-58 show the 
>" Yocation of parts, and figures 5-59 and 5~€0 show the location of test points. 


b. ACCESS. - The interpolation oscillator is located on the right side of the receiver chassis 
eins the front panel, To obtain access to the pi ara oscillator test points, pull out the receiver 
and raise it. 


-PRELD IMARY CHECK. - Before troubleshooting the ee oscillator, make a pre- 
fiinars inspection with emphasis on the following: on 


(1) Seating of tube Vi01 in its socket. 
(2) Cable connector P4452. ‘ ae ee bees 
(3) All soldered Seaneeeors at chassis feedthrough capacitors. ere ye oie a 


_ "do TEST EQUIPMENT. - Use multimeter AN/PSM-4 , vivm ME- 20/8, oscilloscope ( os. “8/3, 
and electron tube.test set Tv¥-7/0, or equivalent test equipment, wg lie Se a 


i Area ener we, ete 


_ CONTROL SETTINGS.,- - Place a aes controls in ets listed, in table 5-2... oe 
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| ane TABLE 5-14. COUNTERMEASURES RECEIVER 1125/FLR, INTERPOLATION 
i. eer OSCILLATOR, TROUBLESHOOTING CHART 


|. _ PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP 


i 
| a : j|- [ Connect multimeter from | C409: +150 vdce +5% If reading abnormal, per- 
ian ies chassis feedthrough ; form step 4 in table 5-17. 
capacitor C409 to chassis. Check C409. ° 
Select 300 vdc range. 
Figures 5-56 
through 5-60 


Connect multimeter from | C412: 3.15 vac +5% If reading abnormal, per- 


i 
feedthrough capacitor form step 7 in table 5-5. 
C412 and C413 to : Check’C412. 
; chassis. Select 10 vac C413: 3.15 vac +5% If reading abnormal, per- 
i Figures 5-56 | range. form step 7 in table 5-5, 
| : through 5-60 Check C413. 
: 
| 
| 
| 


Connect vtvm ME-30/U Vtvm: 0.35 v rms If reading or waveform - 
and oscilloscope from (410%) are abnormal, check V401 
P452 to chassis. (Re- and C410. 
move P452 from J452.) Scope: Undistorted 

Figures 5-56 sine waveform. 

through 5-60 


f. INTERPOLATION OSCILLATOR TROUBLESHOOTING CHART. - Table 5-14 is the trouble- 
shooting chart for the interpolation oscillator. Perform the steps in the order given and compare re- 
sults with those listed in the NORMAL INDICATION column. Then follow instructions in the NEXT 
STEP column. Figure 5-61 is a voltage and resistance diagram. 


NOTE 


To check the output frequency of the interpolation os- 
cillator, refer to paragraph 6-4a in Section 6, Repair. 


| 
i 
| ras 5-16. HARMONIC AMPLIFIER. 
“a> a. GENERAL. - The harmonic amplifier ee and selects the proper 100-ke harmonic for 
~ “operation of the receiver incremental tuning circuits. . ; 
f _ When combined with a signal from the high-frequency oscillator, the injection amplifier 825-kc 
i. signal is obtained. Faulty operation of the harmonic amplifier can degrade reception or disable the 
. receiver. Figure 5-62 is a functional schematic diagram of the harmonic amplifier. Figures 5-63 © 
: ras 5-87 show the location of parts, and figures 5-68 through 5-71 show the location of test points. 


“b. ACCESS. - The harmonic amplifier assembly consists of two shielded coil eubecsenibiies: 
One eechasseunly contains the two harmonic amplifiers (V201 and V202), and the cther contains the 
harmonic mixer (V251).:- Both subassemblies are located centrally on the left aides of the 1 recsiver ead 
“sis. .To expose the test points, withdraw the 1 receiver and raise it. 


- PRELIMINS ARY ‘CHECE: - Fefore troubleshooting the parmonie amplifier,, make a preliminary 
inspection cia crephaois < on the fclentng: : ; : ; : 


. ae 
mings 


a ry "Seating of tubes ‘vent, -y202, aid V251 i in their carerer aon ee 
°'(2)» Cable connections at 3204, SEC, J251, 5252, and J283. 2" 
c (3) alk soldered connecticas at chassis f eedthrough capacitcrs. 


URM- 25D, and.electron tube test set TV ~7D/6,° or equivalent test equipment... 


Sie. CONTROL, SETTINGS. Plice the front t panel controls i ia a positions listed i in teble 5-2: 


LO is les sg se estat alee Cleat Tes abel) Sag 


4 pest EQUIPMENT. © Use Evltimeter AN/PSM-<C, vtvm ‘1m 30/0; ‘sigma generator AN 
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f = “Ee. 
= * eS z oe 
+ - - 
4 “s 
Sea = 


Le 
ees 


eS 


hs Ba oe _- 0" xyssi® S51. 851 CR554—sc564 
[re ae ee oe ke CRSS2 ; 


@ » oe Figure 5-42. Mixer and Second I-F Amplifier, Top View, Location of Parts 


{. HARMONIC AMPLIFIER TROUBLESHOOTING CHART. - Table 5-15 is the troubleshooting 
st chart for the kermonic amplifier. Perform the steps in the order given and comp2re results with those 
toc. °° |. | fisted in the NORMAL INDICATION column. Then follow the instructions in the NEXT STEP column. 

Tee gee LOR . Figure 5-72 is a veltage and resistance diagram. : 5 Ce 


$-17, DF EXDICATOR CIRCUIT. 


a. GENERAL, - The DF indicator circuit uses indicator lamps DS201 (LOW) and DS902 (HIGH) 
located cn the racziver front panel. .The LOW lamsz, when lichted, informs the cperaier that the re- 


ree eS . ¢civer tuning rang2 in use requires a low-irequency antenna sjstem for optimum reception; when the | 
- a HIGH lairp is Eghtsd, a high-frequency antenra system showld be used. Laman selection is determined 


; by the BAND svitch resiticn and also the fremency rarc2 beingused. Refer tarrravrach @-4i in Sec- 
“east to. . thea 6, Regain, inferatwtien relative to adiueticg the lame operating seqoont2. 70 5-75 is a 


functioml schemztic diagram cf the DT indicator circuit. Figeres 5-74 and 5-73 show the location of 
parts, and figure §-T3 shows the location cf test paints. 


" D. ACCESS. - Cam oversized switches $052 and S003 are located insiz2 the frame of variable © > -:, - 
:. @apaciter C&02, cesar the preselector assom'sly. Switch section S201 and termincl beard TBf02 are. 
. located beneath the chassis at the rear. Ta expose the test points, cpen the receiver andraise it, .~ 
eae ; & 7 an 4 ‘ 
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. - TABLE 5-15. COUN TgRMEASURES RECEIVER R-1125/FLR, HARMONIC AMPLIFIER, 


ome TROUBLESHOOTING CHART 
TEST 
STEP | POINT 


rei a I 
-t 


PRELIMINARY ACTION | NORMAL INDICATION NEXT STEP 


In turn, connect multi- 
meter (rom feedthrough 
three capacitors C205, 
C207, C267, C208 and 
C241 t chassis. Select 
300 ve range. 


C205: 4175 vde 
+20% 


Ifreading abnormal, per- 
form step 2 in table 5-5, 
Check C205, C207, and 
C267. Check connecting 
lead from C208 to C251. 
Check C 208 and C251. 


C207: +175 vde | 
+20% 


C267: +175 vde 
 £20% 


C208: +160 vde 
+20% 


’ C251: +160 vde 
420% 


@@OSe@ 


Figures 5-62 
“through 5-71 


In turn, connect multi- 

Meter from chassis feed- 

Capacitors C201, C202, 

C203, C294, C264, and 

C266 to chassis. Select 
Vac range. 


C201: 3. 15 vac +5%,. if reading abnormal, per- 
form step 7 in table 5-5, 
Check filament circuit 
feedthrough capacitors. 
Check filament circuit 


wiring. 


C202: 3.15 vac +5% 


C203: 3.15 vac 5% 


Qe 


C204: 3.15 vac +5% 


C264: 3.15 vac +5% 


RAK 


C266: 3.15 vac 5% 


Figures 5-62 
through 5-71 


Reinove cable at J201. 
Connect yvtym ME-30/U 
to (TP)3203. Connect 
Siunal generator to (TP) 
JU, adjust for 0. 004 v 
output at 2.9 me. (Ad- |. 
jUat TUNING (Mc) control | ° 
for 4:9 on 100 KC. 
TUNING meter at 2.0- - 
PENG f° ee car eer oe 


If reading abnormal, 
check V201 and C222. 


Vtvm: 0.02 v rms 
(mir.imum) 


‘ ag : A 
©) (®) 
2: 
+ 
: YJ 


| Figures 5-62 
through 3-71 
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TABLE 5-15, COUNTERMEASURES RECEIVER R+1125/FLR, HARMONIC AMPLIFIER, 


( oe TROUBLESHOOTING CHART (Continued) 
TEST 
7 STEP POINT PRELIMINARY ACTION NORMAL INDICATION NEXT STEP 
? 42 = og 4 I Connect vtvm ME-30/U Vtvm: 0.04 v rms If reading abnormal, 
zf bar : to (TP)J254. (Leave (minimum) check ¥202 and cable 
. generator asin step 3.) |{- W804. 
Figures 5-62 : 
through 5-71 
5 Connect oscilloscope to Scope: Pattern shows | If scope pattern abnor mal, 
fa (TP}J202 (adjust internal | distortion. check CR201 and C223. 
sweep for 20 kc/sec). 
{ Connect signal generator 


, 3 = to J201 and adjust for 1.0 
(24) v 100-kc output. (Insert 
p< 0.01 uf capacitor and 10- 
kilohm resistor in series 
Figures 5-62} with generator output. ) 
ee 5-71 


c. PRELIMINARY CHECK. - Before troubleshooting the DF indicating circuit, ake a prelim- 
inary inspection with emphasis on the following: 


(1) Seating of lamps DS901 and DS902 in their sockets. 
(2) Cable connection at J955. 
(3) Soldered connections on terminal board TB802. 


d, TEST EQUIPMENT. - Use the ohmmeter range of multimeter AN/PSM-4C for ali measure- 
ments. 


e. CONTROL SETTINGS. - The frozt panel control settings given in table 5-2 are not required 
when troubleshooting the DF indicator circuit. BAND switch positions and adjustment of the TUNING 
(Mc) control for individual test steps are given in the DF indicator circuit Troubleshooting chart, 
table 5-16. 


CAUTION 


Remove primary power from the equipment before 
troubleshooting the DF indicator circuit. A wrong _ 
: 7 _ test connection at terminal board TB802 candamage ~~ 
( Sri SETS ok ieee “- the multimeter {chmmeter range) if d-c voltage is 
ce i. om present. — 
is le : f. DF INDICATOR CIRCUIT TROUBLESHOOTING CHART. - Table 5-16 is the troubleshooting 
i) ae * |. chart for the DF indicator circuit. Perform the steps in the order given and comgare results «with - 
i“ : those listed in the NORMAL ETDICATION colz:nn. Then follow the instructions in the NEXT STEP 
column. . . : ; 


jeg Egeites List CAUTION 


esnecting the DF indicator circuit, re-° 2 
Leuonie-cable at connecter 1255 (iF 
i eee azz made using tha.umeitimeter 2. 


re 
- ohnumster range, and circuit voliage is not required. ° 


nn I EL 
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TABLE. 5-16. COUNTERMEASURES RECEIVER R-1125/FLR, DF INDICATOR CIRCUIT 


ayete TROUBLESHOOTING CHART ( 
ig TEST F 2 
. ISTEP POINT PRELIMINARY ACTION | NORMAL INDICATION | NEXT STEP 
- Connect multimeter from } Ohms: 0 If reading abnormal, ! 
as Cin} J955-C to TB802-7. Se- check connectors P901 
lect low ohms range. : and J901. ; 
Place BAND switch in 1 
| 2-4 position. ; 


Figures 5-73 , t 
through 5-76 : 
and 5-79 . ( 
Connect multimeter from | Ohms: 0 If reading abnormal, 
J955-A to TB202-8. check connectors P901 
and J90t. 


Figures 5-73 
through 5-76 


and 5-79 
Connect multimeter from } Ohms: 0 If reading abnormal, 
(@) J955-B to chassis. check connection from 
: 7 J955-B to chassis. 


Figures 5-73 
through 5-76 


and 5-79 
Connect multimeter from | Ohms: 100 if reading abnormal, 
J955-C to chassis. check DS90l. . ; 
: Figures 5-73 . a Aes ; : F i 
$ se * through 5-76 2 26 as 0 ’ aaa 7 a Boog + es 4 * 
po eer | and.5-79 Cl a ee ae Ses Ee Hikes eos 2 oe 
SB ef oye) Connect multincter from ‘Obme 100. “> «| Mreading abnormal, 2 | f es 
ee laa @ | J955- “A te chassis. 7 fo ae _ | check DSP22, 1 i Ve 


: / CONFIDENTIAL? ‘fees 


Van nine mat er hill ds! te 6 


a enn same ne nee Oe i hn lee Late GA oth HS! 
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~—_ 
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TROUBLESHOOTING CHART (Continued) 


— 


PRELIMINARY ACTION 


Figures 5-73 
through 5-76 
and 5-79 


Connect multimeter 
from J955-C to 
J955-A. (Leave ohm- 
meter connected.) 


. Place BAND switch in 
4-8 position. Set 
MEGACYCLE counter 
to read 4.0 mc, and 
then 8.0 mc. Remove 
DS902. 


Figure 5-79 


. Place BAND switch in 
8-16 position. Set 
MEGACYCLE counter 
to read 8.0, and then 
16.0 mc. (DS902 out) 


. Place BAND switch in 
16-32 position. Set 
MEGACYCLE counter 
to read 16.0, and then 
32.0 mc. Replace 
DSss02. 


~ §-18. VOLTAGE REGULATOR CIRCUITS. 


NORMAL INDICATION 


.- Ohms: 100 


. (4.0 me) 
Ohms: 100 


(8.0 mc) 
Ohms: infinity 
(8.0 mc) 
Ohms: 100 


(16.0 mc) 
Ohms: infinity 


. (16.0 mc) 
Ohms:. 0 


(32.0 mc) 
Ohms: 0 


Paragraph 
9-16 


COUNTERMEASURES RECEIVER R-1125/FLR, DF INDICATOR CIRCUIT, 


NEXT STEP 


. If reading abnormal, 


check switch section 


Sé01. 


. If readings abnormal, 


check S801 and S803. 


If readings abnormal, 
check S801 and S802. 


. If readings abnormal, 


check S801. 


a. GENERAL. - Two voltage-regulator circuits are incorporated in the receiver. One regulates 
the filament voltage for high-frequency oscillator V201, and the other regulates the plate supply for 
V301 and V401 (the interpolation oscillator). Faulty operation of either regulator can adversely affect 
the receiver frequency calibration and stability or prevent operation entirely. Figure 5-77 is a func- 
tional schematic diagram showing the individual regulator circuits. Figure 5-78 shows the location of 
parts, and fisure 3-79 shows the location of test points. 


b. ACCESS. - The regulating circuits are located cn the receiver rear panel. To obtain access 
to the test points, refer to fizure 2-3 in Section 2, Installation, andremove the rear canel screws. 
The cable retractor mechanism will allow the rear panel to te positioned for the performance of 
troubleshooting stezs. * 


. c. PRELIMINARY CHECK. - Before troubleshooting the regulator circuits, make 2 preliminary 
; inspection with eronasis en the following: 

(1) Fuses FE33 ae bore 

(2) Cattle cer t J951 and JO01. 


son rear panel 


d. TEST EQUIPMENT. - Use multimeter AN/P&M-C. 


e. CONTROL SETTINGS. 


in tnhla 49 
din tohble $2.. 


ORIGINAL CONFIDENTIAL | 
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‘Figure 5-43. fixer and Second I-F Amplifier, Location of Test Points 


2 {. VOLTAGE-REGULATOR CIRCUITS TROUBLESHOOTING CHART. - Table 5-17 is the 
“s troubleshooting chart for the voltage.reculator circuits. Perform the steps in the order given and com- 
pare the results with these listed in the NORMAL INDICATION column. Then follow instructions in the 


’ NEXT STEP column. | 
~ 5-19, TYPICAL TROUBLES. 


Table 5-18 lists typical troubles which may eccur during cperation.of the equipment. The 
’ troubles, listed in the erZer of their Exclihood of occurrence, 2re subject to additional information | 
- based on eventual field experience. Figure 3-83 is a block diegram showing the circuit locatian of test 
‘= points at test point (FP) jacks and at connectors. Other test points are not included. Signal paths 
- through the suspected assendlies miy be selected and measurements made at adjacent test points to 
- verify circuit operation, AU signe! levels shown are normally present for a preset output level of 1.0 
"volt rms at connector J934 (83 KC OUT) with a 250-chm load attached. All signal levels given are sud- 
...” ject to a tolerance of +10%. When a faulty circuit section has been located, refer to the troubleshooting 


/, chart for that section for further trocbleshoating information. 


wt 


CIBUCIN AT. 


goer aL en Joe eh estate rel 


~. ; ; a - a Sg 


' TWNISTUO 


i?) 
9 ‘ 
rf 
tl 
: 
= (V) 3.15AC (V} 1.5 (V1 3.15 AC {V)0.4 | (V}Z.15AC 
. (R) 220 a 12 {R) 47 
' ; (Vv) 70 (V)0.25 ; 2 (Vv) 55 {V) 0.2 {(V)58 
(RNBK (R) 66K 10 (R}22K (R1470K (R)22% 
F (V)3.1SAC (V)3.15AC (V)3.1SAC 
V553 V552 , V551 
7506 ; 7586 ; 7586 
: NOTE: 
ye . READINGS TAKEN WITH A 20,0007 
a ae . OHMS-PER-VOLT BIULTIMETER 


eS . KEY TQ SYMBOLS 
Peg (V)=INDICATES D-G VOLTAGE TO GROUND 
2 ~ (RI-INDICATES D-C RESISTANCE TO GROUND 


Yigure 5-44. Mixer and Second I-F Amplifier, Voltage and Resistance Diagram 
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TABLE 5-17. COUNTERMEASURES RECEIVER R-1125/FLR, VOLTAGE-REGULATOR 
pa CIRCUITS, TROUBLESHOOTING CHART , 


Figures 5-77,| 


PRELIMINARY AC TION NORMAL INDICATION NEXT STEP 
oa | Connect multimeter from | F955: 18 vac +10% if reading abnormal, per- ‘ 
i Ge) fuse F955 to chassis. . form step 8 in table 5-5. : E 
Ab* aches Select 30 vac range. - | Check F955. z 
i i 
t 


10 vac range. Make sure that V301 is 


: 5-78, and 

j 5-79. 

: Connect multimeter from | R951 and CR352: If reading abnormal, 

: Em) junction of R951 and 6.3 vac +5% check R951 and Zener 

| Z CR952 to chassis. Select diodes CR952 and CR951. : 
H 


Figures 5-77, seated properly in socket. 


| 5-78, and Check V301. ° 

| 57 
1 3 ic Connect multimeter from If reading abnormal, per- : 
| £X@) fuse F951 to chassis. form step 2 in table 5-5. 
: ae Select 300 vdc range. Check F951. = 
| Figures 5-77, t 
5-78, and 7 
: 5-79 


R952 and CR953: 
#150 vde 23% 


If reading abnormal, 
check R952, and Zener : 

diode CR953. Make sure ie 
that tubes V301 and V401 - a 

are progerly seated in =) 
their sockets. Check 2, 
V301 and V401. ie 


Connect multimeter from 
ES) junction of R952 and 
CR953 to chassis. 
Figures 5-77, 
5-78, and 
5-79 


Met th cee mente ee wo 


3-20. NUVISTOR ELECTRON TUBES. 


Figure 5-81 shows the basing diagram for the type 7586 Nuvistor. Both the R-1125/FLR and the © 
O-928/FLR use a number of Nuvistor (electron tubes) type 7586. The tube is a miniaturized metal- 
ceramic triode exhibiting high reliability and shock resistance. Although the type 7536 Nuvyistor pin 
arrangement is numbered from 1 to 12 inclusive, six of the pins are internally connected and do not 
rake contact with the socket. Indexing is provided by two base-lugs of unequal width. To inserta 
Suvistor in its socket, engage the lugs in.the socket slot and rotate the Nuvistor into position. Press. £. 


firmly on the top of the metal case to seat the Nuvistor in the socket. = ; 


TABLE 5-18. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) AND 7 
DIRECTION FINDER GROUP AN/FRA-54(V), TYPICAL TROUBLES i. 


SYMPTOM PROBABLE CAUSE REMEDY 


Equipment inoperative, 
; frequency counters not 
lighted. — 


a. No primary power. a. Check main power. - 
b. Replace frss F1051 or F1054. ae 
(Refer to table 5-5.) = 


b. Blown primary fuse. 


a. Replace fuse F951. (Refer to 


i Equipment inoperative, a 
table 5-5.) 


frequency counters 
lighted. 


a. Blown fuse in +175 volt circuit. 


b. Replace fese F952 or F953. 


b. Blown fuse in tuhe filament b 
- (Refer to table 5-5.) 


circuit. 


AN FLR-IU(V), /FRA-54(V) RECEIVER 


TROURLESHOGOTING 


CONFIDENTIAL 
NAVSHIPS 94581 


Table 
5-18 


? 


TABLE 5-14. ON-LINE RECEIVER OF COUNTERMEASURES RECEIVING SET AN/FLR-11(V) AND 


SYMPTOM 


_ Noise at R-1125/FLR 
output, but no signal. 


R-1125/FLR output 
present, but all signals 
weak. 


© 


filament line. 


No 100-kc reference signal, 
blovn fuse in 0-928/FLR 
oscillator-amplifier supply 
circuits. 


ry 


. MEGACYCLE counter not set 


at 100-ke interval. 


Faulty antenna system or 
connections. 


. Weak tube in signal path- 


circuit. 


. RESERVE GAIN control R552 


imporperly adjusted. 


NOTE 


a. 


b. 


DIRECTION FINDER GROUP AN/FRA-54(V), TYPICAL TROUBLES (Continued) 


PROBABLE CAUSE | REMEDY 


- Blown fuse in HFO (V301) 


Replace fuse F955. (Refer to 
table 5-17.) 


Replace fuses F1052 and F1053. 
(Refer to table 5-6.) 


. Adjust TUNING (Mc) control 


for dip on 100 KC TUNING 
meter, ; 


: Check antenna system, check 


cable connections at J592 
(ANT) and J51. 


. Check tubes. (See figure 5-80.) 


. Readjust RESERVE GAIN 


control. 


(Refer to table 5-11.) 


Before replacing a blown fuse always try to determine 


the reason why the fuse has blown. 


Check the circuit 


wiring and cable connection in the fused circuit. 


OMICINAT. 
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Figure 5-46. AGC Amplifier and 100-Ke Buffer Amplifier, Top View, Locaticn of Parts 
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Figure 5-47. Acc A ni ild-Ke Buffer Amplifier, Bottom Views, Location of Parts ~:~. 
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Figure 5-48. AGC Amplifier and 100-Ke Buffer Amplifier, Location of Test Points 
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y604 
7586 
(v)t2 (V) 3.15 AC 
(R120 ~ 
(v0 (v)70 


(R) 100K (R) 16K 


(V¥) 3.15 AC 


/ 


(v).2 (v) 3.15 ac 
(R120 are 
S 


‘ 7 
{V)O 4 2H {Vd75 
(R) 470K 


nl 
19 fR) 18K 
(4) 3.15 AC 
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The Bureau of Ships no longer requires the submission - 
~* of failure reports for all equipments. Failure Reports 
‘and Performance and Operational Reports are to be 
accomplished for designated equipments (refer to EIB 
565 and 571) to the extent required by existing direc- 
- tives. . All failures shall be reported for those equip~ 
- ments requiring the use_of Failure Reports. 


6-2, TUNING AND ADJUSTMENT. r 4 . : 


a. GENERAL. - The following paragraphs contain information on tuning and adjustment proce- 
dures for Countermeasures Receiver R-1125/FLR and Oscillator- Power Supply 0-928/FLR. Inaddi- ~ 
_ tion, informatica is included relative to the required test equipment, special tools, control settiazs, 

_ test setups,- comnections, and performance standards. -Procedures for tuning and adjusting the 1€0-ie 
oscillator-amplifier in the 0-928/ FLR are discussed first, followed by those for the R-1125/ FLA. 


. b. ADJUSTMENTS. - ~ Proper alignment of the tuned circuits i in the R-1125/ FLR and the 0-923/ 
FLR depends on careful adjustment of the variable (trimmer) capacitors and the slug-tuned coils. This 
requires a high-quality. signal generator calibrated accurately with an‘external frequency standard, In 
general, the strergt ci the test signal from the generator is determined by test conditions. Circuits - 
requiring oaly small adjustments will indicate proper responses with only nominal signal levels; ticse 
appreciably cut of adjustment will require correspondingly larger signal levels, The following align~ 
_ment instmctions are. based.on the assumption that the circuits have not been misaligned, and only nem~ - 
“inal signal lerels are required for optimum AulastasHy Figure 6-1 shows the aq) cenuent limits of a 


a: a, tyrical cerzmic trimmer capacitor. : 


'c. RECUIREMENTS. - Certain other. assumptions must also be made in connection with alicn~ 
ment ee apr are: 


“ (1). The equipment is connected to a proper source of primary power. - 


2c) The equipment has ‘been warmed up for at oa an hour to assure optim::m stability of the 


(3) Except faz misalignments under test, “the equtaaieat is working RSCaeEle : 

(i} Ths Geet cf Stenal Generator AN/URLI-25D ( (see tadie 6-1) is property terminated witha 
50-ehm lead. This ersures that the volinge cutput frem the gencra.tor is consistent with the front panel 
mieter reading on the generatec’s self-c contained meter. 


(5} ia pnestions atthe receive r cuiiut (354, 65 Ke OUT), ace Cotained with 2 230-ohm load 
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d. TEST EQUIPMENT ANI) SPECIAL TOOLS. ~ Table 6-1 lists the test equipment needed for 
most tests and alignment adjustments. The following special tool is required to align the slug-tuned 
coils in the tunable i-f filter assembly: Alignment Tool, Cambion 2033; FSN5120-540- 1898. 


: e. PRELIMINARY CONTROL SETTINGS. ~- Table 6-2 lists the front panel control settings for 
the R-1125/FLR and 0-928/FLR. Any exceptions to these settings are noted where applicable. 


TABLE 6-1, TEST EQUIPMENT FOR TUNING AND ADJUSTMENT 


NOMENC LATURE 


Signal Generator AN/URM-25D 


‘Electronic Multimeter 
AN/USM -116 


Oscilloscope OS-8C/U 
(if desired) 


External Frequency Standard 
AN/URQ-9 . 


Electronic Counter AN/USM-26 


CHARACTERISTICS 


10 ke to 50 mc; output 0. 1 uy 
to 0.1 v; modulated 400 or 
1000 eps 


Sensitivity 0.1 v rms per 
inch: response +3 db from § 
cps to 2 me 


Accuracy; 1 part in 107, or 
greater: 


APPLICATION 


Test signal source 


Signal measurements 


' Waveshape analysis 


Checking accuracy of signal 
generator and electronic 
counter 


Frequency measurements 


TABLE 6-2, PRELIMINARY CONTROL SETTINGS 


CONTROL 


_.BAND switch 


* . TUNING (Mc) control 


TUNING (Kc) control 


OUTPUT LEVEL centrol 
AGC SLOW-FAST switch 


AGC THRESHOLD (R804) 
(Screwdriver adjustment) 


I-F AGC (R805) 
(Screwdriver adjustment) 


ON-OFF power switch 


6-3. 100-KC OSCILLATOR-~-AMPLIFIER OF OSCIL 


AND ADJUSTMENTS, . 


LOCATION 
Receiver front panel 


Receiver front panel 
Receiver front panel 


Receiver front panel 
Receiver front panel 


Under receiver chassis 
Under receiver chassis 


Oscillator-power supply 


SETTING | 
2-4 position 


Adjust for 02.0 reading on 
MEGACYCLE counter 


Adjust for 00.0 reading on 
KILOCYCLE counter 


Fully cw 
SLOW 


2/3 cw (approx) 


2,3 cw (approx) 


ON 


LATOR-POWER SUPPLY 0-928/FLR, TUNING 


The followicg p2rasraphs contain instructions for the adjustment and alignment of the 100-ke 
oscillator-amplifier assembly. These procedures are performed with the assembly in place on the 


0-928/FLR chassis.. 


"5 SELECTOR 


rd . se 


Bry 


CAUTION 
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ecrresmondirz to the number of rceerivers in usa bofore 
the equipment is encreiazcrl. 


— a, TEST EQUIPMENT. - Use electronic-mukimeter- AN/USM-EIG, clictzenle (iscrictrey) counter 


- AN/USM-26, and external frequency standard AN/URQ-9, or cquivalen’ test cquipmer', 
b. TEST SETUP. - Alignment and adjustment of the 100-ke escillator-amplifier, for practicel . 
reasons, also includes adjustment of the tuned circuits in the 100-ke byffec-ampiffier Gocatat inthe 
R-1125/FLR on the age amplifier assemul7). Prior to alignment, check the accuracy ofthe electroaic 


counter at 109 kc, using the external frequency Standard, Full ovt ike receiver and reise itte expose. 
test point (TP)J€03 located on the top of the age amplifier assembly. _ a oe r 


- c. CONNECTIONS. (See figures 5-48, 5-47, and 5-48.) 
— (1) Connect the frequency counter to (TP)J603. . 

F (2) Connect the electronic multimeter to (TP)J603. 

’ d, PROCEDURE, (See figures 5-7 and 5-3. } 


Step 1. Adjust variable capacitor C1293 to obtain a reading of 109. C30 ke (215 15-5) on the 
frequency counter. 5 ; : - 


Step 2. Adjust the slug of coil L602 (100-kc buffer-ampiifis~) f27 a maximmure riacing on the 
multimeter. - . : 


ae Step 3. Connect the multimeter to (TP)J202 (harmonic aznplifier, see {igue2 -0"). 


ae Step 4. Adjust the slug of coil L601 (10C-ke buffer-amplitier) for a maximum rowing on tie 
multimeter. 


oe . Step 5. Disconnect test equisment. 
* 6-4. COUNTERMEASURES RECEIVER R-1125/FLR, TUNING AND ADIUGTMENTS. 
The follev-ing paragraphs coniain instructions fer the adiusterent and alignmentafthe receiver 
" assembjies. These procedures are pecfertrex) with ali assemblies in place inthe receiver. Pull out 
and rotate the receiver chassis to expose the test points and componentsto be adjust 
a. INTERFOLATION COCILLATOR. 

(1) TEST EQUIPWIENT. - Use irequemzy counter-AN/USM-26 or equivalent, 

(2) TEST SETUP, - Alignment and tracking of the intergelation oscillator withthe KIL@CYCLE 
counter readings is obtained by careful adjustment of voriable capacitors C401 (fine adjustment), C408 
(coarse acljustment), and slug-tuned coil 1402. Pull out the receiver and raise tt to exposethe intecpo- 
lation oscillator adjustments... 

; (3) CONNECTIONS. (See fiqvres 5-57 and 5-58.) - Connect the frequency Counter To panel 
connector J902 (WFO CUT PUT). This connectian measures the interpolatian o stilteadee-o orp oT feqoency 
+k ough interpolation ascillator buffer V6S1, 


" @) CONTROL SETTENGS. » Adju srthe TUNING (kc) control t sof the Kilecycle. Couned - 
to+00.0. Preset variable capacitors C4ol and C406 te ammdrange Value (See fiqu re.b-!) 


(5) PRACEDURE, (See peeks Tand5-S8.) 
Step}, Adyvst shug-tuned coil L462 for a frequency Counter readwg ef S8OKC 


ov 
Step 2. Resgetthe KILOCYCIE B reat OC. ann were the frequency counteR indicat! 
If the counter reads 68Oke, interpol ction oscillator alignments complete . IF seE NOT Cro to Step 3, 


- Step 3. Adjust capacitoe C406 (conese fur atrequeny Counter reading of ageronmaialy 
680 ke; complete the alj ystmerct using capacitor C401 (Fine) 


WOT AT TAT : ; mNS pire 6 : 
Cie cava lbs Sete Phe ney ween) oe 
ms ; 


Paragraph CON FIDE NTIAL AN/FLR-11{V), /FRA-54(V) RECEIVER 
6~42(5) . NAVSHIPS 34581 REPAIR 


NOTE 


When the adjustment of C406 produces a frequency 
counter reading within 100 cycles of 680 ke, C401 
should be used to make a final adjustment. 


Step 4. Return the KILOCYCLE counter to +00. 0 and adjust L402 for a Preauency counter 
eat of 580 ke. 


~ Step 5. Reset the KILOCYCLE counter to 00.0, If the frequency counter now reads 680 kc, 
all adjustments are correct. If not, repeat steps 3 through 5 until the frequency counter reads 680 ke 
at a KILOCYCLE counter setting of 60. 0, and 580 ke at a KILOCYCLE counter setting of +00. 0 without 
additional adjustment, 


Step 6. Disconnect test equipment. 

b. FIRSTI-F AND INJECTION AMPLIFIER. - Three circuit sections of this assembly require 
adjustment. These are: the first i-f amplifier, the 225-kc injection amplifier, and the 1455-xc injec- 
tion amplifier (no adjustments are provided for the output amplifier which is also located on this assem- 
bly}. Each circuit section requires individual adjustment as described in the following paragrazhs. 


(1) TEST EQUIPMENT. - Use electronic multimeter AN/USM-116, signal genetalor AN/URM- 
25D, and frequency counter AN/USM-26, or equivalents. 


(2) TEST SETUP. ~ The first i-f and injection amplifier circuits are aligned by applying a test 
signal from the signal generator, measuring the signal level at selected circuit points, and adiusting 
the variable capacitors or ‘Slug-tuned coils involved. Pull out the receiver and raise it to expose the 
test points. 

(3) PROCEDURE FOR FIRST I-F AMPLIFIER. (See figures 5-27, 5-30, and 5-33, ) 
Step 1. Remove P456 and J456 at input to amplifier stage V455. 


Step 2. Connect signal generator to test point (TP)J457, and adjust generator for 100- 
millivolt output at 1675 ke. 


Step 3. Connect digctronié multimeter to test point (TP)J 464. 
= Step 4. Adjust slug-tuned coil L452 for a maximum indication on the electronic multimeter. 
, NOTE 

Response of this stage is essextiatly flat from 1625 to 
1725 kc. Check also the electronic multimeter indica- 
tions with the signal generator frequency set first at 
1600 kc and then at 1750 kc, with the generator supply- 
ing a 100-millivolt test signal The electronic multi- 
meter should indicate apgroximately 70 percent of the 
voltage obtained at 1675 kc. 

Step5. Disconnect test equigment. 


Step 6. Remove cable W805 from connector J451 at the input to amplifier stage V451, and 
cable W806 from connector J460 at output of amplifier stage ¥459. 


Step 7. Connect signal generator to test point (TP)J464, and adjust generator for 109-mil- 
_lvolt nea at 220 ke. 


Step 8. Connect electronic multimeter to J=€0. 


Step 9. Adjust capacitors C498 and C499 for a maximum indication on the electronic multi- 
meter. (These capacitors tune filter FL453 to 220 ke.) 


‘Step 10. Disconnect test equipment. Replace cable W805 at J451. 
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(4) PROCEDURE FOR INJECTION I-F AMPLIFIER. (See figures 5-28, 5-30, and 5-33, ) 


Step 1. Connect signal generator to (TP)J254 of the harmonic mixer (figure 5-66) and adjust 


generator for 100-millivolt Output at 825 kc. 


Step 2. Connect electronic multimeter to (TP)J454. (Remove tube V454 to disable the age 
voltage at tube V451.) 


tep 3. Adjust slug-tuned coil L455, and capacitors C459 and C460 for a maximum indica- 
tion on the multimeter. (Capacitors C459 and C460 tune filter FL451 to 825 kc.) 


Step 4, Replace tube V454 and disconnect test equipment. ve 


Step 5. Remove connector P452 from J452. Cones signal generator to (TP)J454 and ad- 
just for 109-miltivolt output at 1455 ke. 


Step 6. Connect electronic multimeter to (TP)J455. 


Step 7. Adjust capacitors C463 and C463 for a maximum indication on multimeter. (Capac- 


itors C452 and C468 tune filter FL452 to 1455 kc.) 


* 


Sten 8 Remove electronic multimeter from (TP)J455 and connect to (TP)J466. Select 
applicable d-c range. 


Step 9. Adjust slug-tuned coil L451 for a maximum indication on multimeter (polarity at 
(TP)J466 is negative dc}. 


Step 10. Disconnect test equipment and replace remaining cable connections previously 
removed. 


NOTE 


There are no adjustments in the output amplifier sec- 
tion of the first i-f and injection amplifier assembly. 


c. HARMONIC AMPLIFIER, 


(1) TEST EQUIPMENT. - Use electronic multimeter AN/USM-116, signal generator AN/ 
URM-25D, and frequency counter AN/USM-26, or equivalents, 


(2} TEST SETUP. - The harmonic amplifier and mixer is aligned by applying a test signal 
from the signal generator, adjusting the receiver TUNING (Mc) control for a specified MEGACYCLE 
counter reading, and adjusting the slug-tuned coils and capacitors inthe harmonic amplifier (for each 
position of the BAND switch) to obtain a maximum indication on the electronic multimeter. Table 6-3 
lists the test signal frequency, the MEGACYCLE counter reading, and identifies the adjustments for 
each position of the BAND switch. Pull out the receiver and raise it to expose the test points and com- 
ponents to. be adjusted. 


TABLE 6-3. ALIGNMENT CHART, HARMONIC AMPLIFIER 


SIGNAL GENERATOR | BAND SWITCH MEGACYCLE ADJUSTVIENTS 
FREQUENCY POSITION COUNTER SETTING 


2800 ke 
4300 ke 


£300 ke 
6900 ke 


§9C0 ke 
16800 Ke. 


YéSC0 ke 
32300 ke 
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TABLE 6-4. ALIGN: MENT CHART, HIGH-FREQUENCY OSCILLATOR 


BAND SIGNAL MEGACYCLE 
. SWITCH .. . GENERATOR . _ -, COUNTER 
_ POSITION. | FREQUENCY © SETTING 


_ 16,000 me’ 
“<. 32,000 me 


8.000 mc 
16.000 me 


4.000 mc 
8.600 mc 


2.950 me 
4.000 me 


Step 1. Connect the signal generator and the frequency counter to the receiver input at J952 
(ANT). (Check all generator frequencies using the frequency standard. } 6 SKC 


Step 2. Connect the electronic multimeter to the receiver output at J954 £ KC OUT). 
Step 3. Place the BAND switch in the 16-32 position. 


Step 4. Remove the MEGACYCLE counter bezel (four screws) to expose the counter forth 
» digit {see figure 6-5). 


Step 5. Adjust the signal generator for an output of 100 uv at precisely 16.000 mc. 
NOTE 
If necessary, the signal generator output level can be 
increased to a maximum value of 1000 uv and then re- 
duced during adjustment. Reducing the signal level 


will produce more accurate meter indications. 


Step 6. Set the MEGACYCLE counter to ready 16.05. (The last digit, 5, is normally cov-. 
ered by the counter bezel. ) heck that the KILOCYCLE counter reads 00.0. 


Step 7. Adjust shigstanea coil L304-for a reading onthe electronic multimeter. (If high- 
frequency oscillator adjustments are incorrect no reading is obtained. } 


Step 8. Note the 100 KC TUNING meter indications during adjustment and carefully adjust 
L304 for a minimum reading (maximum 100 KC TUNING meter dip). 


Step 9. Adjust the signal generator for an output of 100 uv at precisely 32.000 me. ~ 
Step 10. Set the MEGACYCLE counter to read 32. 05. 
Step 11, Adjust capacitor C311 for a reading on the electronic multimeter. 


Step 12. Note the 100 KC TUNING meter indication and carefully adjust, C311 for a minimur 
reading (maximum 100 KC TUNING reeter dir)... 


Step 13. Repeat steps 5 through 12 to verify correct adjustment of L304 and C231. 


: Step 14. Place the BAND sviich, in turn, in positions 8-15, 4-8, and 2-4 MEGA- 


Ae adjust the 
= Slug-tuned coil and then the capacitor, following the procedure described in steps 5 through 13, for 
_ each band. a : 


he. _. Step 18, “Disconnect test equipment and replace the MEGACYCLE counter bezel: ae 
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(3) CONNECTIONS. (See figures 5-62 through 5-69. ) 
(a) Remove connector P201 from J201 at the input of amplifier v201. 


(b) Connect signal generator to J201 and adjust for 2 a 100-millivolt output signal. (Fre- 
quency is selected from table 6-3.) 


(c) Connect electronic multimeter to (TP)J466 on the first i-f and injection amplifier 
assembly. 


(d) Connect frequency counter to generator output and monitor the generator frequency. 


(4) CONTROL SETTINGS. - Table 5-2 lists control settings for the equipment; table 6-3 gives 
the MEGACYCLE counter setting for the adjustments which follow. 


(5) PROCEDURE. (See figures 5-63 through 5-67, and refer to table 6-3.) 


Step 1. Check that BAND switch is in the 2-4 position and set the MEGACYCLE counter te 
read 02. 0. ; 


e Step 2. Adjust signal generator for 100-millivolt, 2900-kc output signal (eles to table 6-3). 
“gheck the generator frequency using the frequency counter. 


Step 3. Adjust slug-tuned coils L201, L205, and L251 for a maximum indication on the 
electronic multimeter (columns 1, 2, and 3 in table 6-3). 


Step 4. Set MEGACYCLE counter to read 04. 0 and adjust generator for 4900-kc output 
frequency. (Use counter to check frequency. ) 


Step 5. Adjust capacitors C210, C229, and C256 for maximum indication on the electronic 
multimeter. ; : , 


Z Step 6. Repeat steps 1 through 5 to correct minor changes in alignment because of inter- 
action between the coil and capacitor adjustments. 


Step 7. Inturn, piace the BAND switch in positions 4-8, 8-16, and 16-32; set the MEGA- 
CYCLE counter and signal generator as shown in table 6-3; make the adjustments listed in columns 1, 
2, and 3 of table 6-3 for each MEGACYCLE counter setting. Follow the general procedure described 


@ steps 1 through 6. 
Det] 


reel Step 8. Disconnect test equipment and replace the cable at connector J201. 


d. HIGH-FREQUENCY CSCILLATOR. - Adiustments of the high-frequency oscillator slug-tuned 
coils and capacitors are performed by applying a test signal to the receiver input, monitoring the re- 
ceiver output and noting the indications on the 100 KC TUNING meter. Accuracy of the test signal fre- 
quency must be compatible with the accuracy given in Section 1, paragraph 1-4 (Quick Reference Data). 
If available, standard frequency transmissions from station WWV (or equivalent} may be used to check 


the test signal frequency. The high-frequency oscillator adjustment procedure described in the follow- 
ing paragraphs must be perfarmed in the order presented. 


(1) TEST EQUIPMENT. - Use frequency counter AN/USM-26, signal generator AN/URM-25D, 
electronic multimeter AN/USM-116, and external frequency standard AN/ URQ- 9, or equivalent. 


(2) TEST SETUP. - To adjust the high-freazency oscillator, set the MEGACYCLE counter to , 
a specified reading and adhzst the associzted slxg-tzned coil and capacitor for each position of the : 
BAND switch starting with the 16-32 position. Table 6-4 lists the MEGACYCLE counter readings and 


test {requencies, and identifies the adjustments. Pull out the receiver and raise it to expose the com-_ 
ponents to be adjusted. 


- (3) CONTROL SETTINGS. - Table §-2 lists the initial control settings for the equipment; 
- table 6-4 lists additional contral settings required during adjustments. 


(4) PROCEDURES... (See figures 5-51 throwgh 5-54, and refer to table 6-4.) 


— oO cemeEenttat. 2 8,99 WS - ORIGINAL 


. Paragraph CONFIDENTIAL AN/FLR-11(V), /FRA-54(V) RECEIVER 
 6-4e NAVSHIPS 94581 REPAIR 


e. PRESELECTOR. 


~~ (i) TEST EQUIPMENT. - Use electronic multimeter AN/USM-116, signal generator AN/URM- ( 
25D, and frequency counter AN/USM-26, or equivalents. 
(2) TEST SETUP. - The preselector circuits are aligned by applying a test signal from the 
signal generator, adjusting the receiver TUNING (Mc) control for a specified MEGACYCLE counter 
_ reading, and adjusting the slug-tuned coils and capacitors to obtain a maximum indication on the multi- 
méter. Table 6-5 lists the test signal frequency and the MEGACYCLE counter reading, and identifies 
the adjustments for each position of the BAND switch. Pullout the receiver and raise it to expose the 
test points and components to be adjusted on the preselector assembly. Disable the age circuit by re- 
moving the coaxial cable (P6012) at J601 (age amplifier assembly). on 


_ TABLE 6-5. ALIGNMENT CHART, PRESELECTOR 


SIGNAL GENERATOR | BAND SWITCH MEGACYCLE ADJUSTMENTS 
FREQUENCY POSITION (| COUNTER SETTING 1 2 3 ( 


2.0 me 2-4 02.0 L51 L151 
4.0 mc 04.0 C51 C153 
4.0 me 4-8 04.0 L52 L152 
8.0 mc 08. 0 C52 C154 
8.0 me 8-16 08.0 L53 L153 
16.0 mc 16.0 C53 C155 
16.0 mc 16-32 | C154 


32.0 mc 


(3) CONNECTIONS. (See figures 5-12 through 5-17, and refer to table 6-5.) 


(a) Connect signal generator and frequency counter to the receiver input at J952 (ANT). 


(b) Connect the multimeter to test point (TP)J457 on the first i-f and injection amplifier 
assembly. 


'(4) CONTROL SETTINGS, - Table 5-2 lists the control settings for the equipment. Refer to 
table 6-5 for the MEGACYCLE counter settings when performing the following adjustments. 


3 (5) PROCEDURE. (See figures 5-12 through 5-17, and refer to table 6-5.) 
. Step 1. Place the BAND switch in the 2-4 position. 


Step 2. Adjust the signal generator for an output signal of 3 uv at 2.0 me (monitor the gen- 
erator output with the frequency counter). 


Step 3. Set the MEGACYCLE counter to read 02.0 mc. 


Step 4. Adjust slug-tuned coils L51, L55, and L151 for a maximum indicztion on the multé- 
meter (columns 1, 2, and 3 of table 6-5). 


Step 5. Set the MEGACYCLE counter to 04.0 mc. 


: : - ose Step6. Adjust the signal generator for an output of 3 uv at 4.0 me. (Check the generator 
an ourput using the frequency counter. ) 


Step 7. Adjust capacitors C31, ces, and C153 for a maximum indication oa the mulfimeter. 


Step 8. Repeat steps 3 through 7 tocorrect minor changes in alignment because of inter~ 
action between the coil and capacitor adjustments. 


ures. Step 9: Place the BAND switch, in turn, to positions 4-8, 8-16, and 16-32. Set the 


oe ~ 
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’ MEGACYCLE cvysater and the signal generator to the values indicated in table 6-5. Make the indicates 


{ coil and capecitur adjustments for each test frequency toobtain a maximum indication on the multi- 
ed Pee 


ty meter. Fclio-v the general procedure described in stepg.1 through 7. ad Oe 


« 


Sten 10, Disconnect test equipment. 
f. TUl.ABLE I-F FILTER, 


(1) TEST EQUIPMENT AND SPECIAL TOOLS. - Use electronic multimeter AN/USM-116, 
signal generator AN/URM-25D, and frequency counter AN/USM-26, or equivalents. Use special alizm- 
ment tool, Carahion 2033 (FSN 5120~540-1898} to adjust the slug-tuned coils in the filter. 


(2) TEST SETUP. - The four circuits in the tunable i-f filter are aligned bv applying a tes! 
signal frora th signal generator and adjusting the slug-tuned coils (using the special tool) to obtain a 
maximum Sigralcn the multimeter. Pull out the receiver and raise it to expose the test points ana 
components to c= adjusted on the tunable i-f filter assembly. 


(3) CGNSECTIONS, (See figures 5-24 and 5-25. ) 


rs 


(2; Connect the signal generator to test point (TP)J152 on the preselector assembly (se 
figure 5-15). 


fo} Connect the multimeter to test point (TP)J464 on the first i-f and injection amplifier 
assembly (sz¢ Zizure 5-30): 


{c) Connect the frequency counter to monitor the generator output frequency. 


-{4) CO!TROL SETTINGS. - Table 5-2 lists the control settings for the equipment. In a2di- 
tion, set the KILOCYCLE counter to read 50.0 by adjusting the TUNING (Kc) controL 


(3) PROCEDURE. (See figures 5-24 and 5-25.) 


Step 1. Adjust the signal generator for an output of 50 millivolts at 1675 ke (check the ire 
quency uSIng the frequency counter), 


Step 2. Adjust slug-tuned coils L351, L353, L354, and L356 (in turn) fora maximurs indi- 
cation on the multimeter. 


Step 3. Check circuit alignment by adjusting the signal generator first to 1505 kc ard ther 
to 1845 kc. Note the indication on the multimeter. The multimeter indication should drop at least 4p 
db at each SEATNEEs Readjust the four coils, if necessary, to obtain a flat resporse from 1625 l:c <: 


1725 ke. 
Step 4. Disconnect test equipment. 
( €. MIXER ites SECOND I-F AMPLIFIER. - Two adjustments are required in the mixer ans = 
second i-f arp} assembly: the 285-kc oscillator frequency adiustment C567, and the RESERVE 


~oifie 
GAIN contra! (2 0333, 2 screwdriver adjustment). These adjustments serve unrelated circuit functions 
and will be 4 escribed in subsequent individual paragraphs, 


(1) TEST EQUIPMENT. = Use electronic multimeter AN/USM-116 and freguency counte> 
= AN/USM-26, or equivalents. 


~ (2) TEST SETUP. - The frequency of 285-ke crystal oscillator V551 is mozitored at test pour 
(TP)J552 usicg the frequency counter, and capacitor C567 is adjusted to correct the cscillator & 
quency. RESERVE GAIN control R553 is adjusted to obtain a specified level of noise at the recaiver 


output ee a receiver input signal, 


(3) CONTROL SETTINGS. - Table 5-2 lists the Contesl sects for the eduipment. Adsitimcct 
control settinss for specific adjustments are given where applicable. ; 


{4} FROCEDURE FOR ake OSCILLATOR. (See figures. 5-41 and 5-42.) 


Step 1. Allow the equipment to warm up for at least one-half hour hefore adjustizs the 


ut 
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tuned to 32.0 mc, and the generator set at 32.0 mc. 


‘ Step. 3. Tune the receiver for a MEGACYCLE counter reading determined in ae 4 of para- . 
’ raph 6-4g(5); see note above. e : 


* 


: Step 4 “Connect the siieiactas (terminal E606 on the age amplifier assembly — figure 
a $46) Select the d-c volts range. : 


Step 5. Adjust AGC THRESHOLD eGatecl R804 (screwdriver acarnents see , figure 3): for 
an indication of from 0. 1 to 0. 4 volt (negative) on the multimeter. 


Step &. Disconnect only the multimeter. Leave the signal generator connected as in step 2. 
(5) PROCEDURE FOR I-F AGC CONTROL R805, (See figures 5-47 and 5-48. ) 


Step 1. Place the BAND switch in the 16-32 position and set the MEGACY ChE counter to 
the minimum-gain frequency as determined in step 4 of paragraph 6-4¢(5). 


Step 2. Adjust the signal generator for an output of 100 millivolts at the minimum-gain 
‘frequency. : 


NOTE 


_If there is doubt as to the minimum-gain frequency, : 
perform the following adjustments with the receiver Ht 
and generator tuned to 32.0 me. . 


Step 3. Connect the multimeter to terminal E606 on the age ainplifies assembly (see figure 
5-46). Select the d-c volts range and note the measured age voltage {appraximately -15 to ~20 volts). 


Step 4. Connect the multimeter to feedthrough capacitor C503 on the first i-f and injection 
amplifier dscembly (see figure 5-31). 


Step 5. Adjust I-F AGC control R805 (screwdriver adjustment, see figure 6- 3) for a multi- 
meter reading which is one-third of the reading noted in step 3. 


Step 6. Reconnect the multimeter to terminal E606, Check that the measured age voltage - 
is the same value as when measured in step 3, If it is not, renee R804 to obtain the noted value, then 
repeat steps 4 through 6. 


. 


i. DF INDICATOR ADJUSTMENTS. - The operating sequence of the two DF indicator lamps on. 
the front panel (DS901 LOW and DS902 HIGH) is adjusted by positioning two cams which operate switches 
S802 and S803 (see figure 4-23). The cams and switches are located in the end section of variable - 
capacitor C801 at the preselector assembly (see figure 6-2). Each cam is adjustable and can be posi- 
tioned on the capacitor shaft so as to light either the LOW or the HIGH lamp ata predetermined setting 
of the MEGACYCLE counter, but subject to the position of the BAND switch (see figure 5-73). As shown 
in detail A of figure 5-73, a DF indicator “change” point can be selected on either the 4-8-me or the 
8-16-mc frequency range (but not both). Selection is détermined by the characteristics of the antenna 
systems employed. For example: if a low-frequency antenna is operable from 2.0 to 12.0 mc, the 
“change” point would be at 12.0 me; or, if the high-frequency antenna operates from 6.0 to 32. 0 mc, 
the "change" point would be at 6.0 mc. 


(1) TEST EQUIPMENT AND SPECIAL TOOLS. - No test nd or special tools are 
. required. ee _ : 
(2) ADJUSTMENT METHOD. - The fro cams which actuete DF indicator switches S802 and 
$803 are secured to the shaft of variable cangcitor C801 with individual clamps. To adjust the cams, 

_ locsen the clamps (using an Allen wrench) just enough to permit cam movement. Note the raised stc- * 
tion of the cam edge which catuates the switch. After adjustment , the cam is secured in position b7 . 
tightening the clamp.- Refer. to cae ips -2c(3) and. goer: for a preg meas ot DF indicatos sors - 

ation and-eircuit attaneenene pane 


co . (3) CONTROL SETTINGS. - - The ean need not be enatpibets Ww 7 adjusting the DF 
indicator switches eens and S803) because the indicator lamp supply voltage is eptaine? eeiernally at. 
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Step 7. Checz the adjustment by setting the MEGACYCLE counter first to 4.0 me and then 
to 8.0 me. The LOW lam; sivauld light from 2.0 mc to the ' a point and the HIGH lamp from the 
“change” point to 8.0 me. ( 


(5) PROCEDURE FOR “CHANGE” POINT BETWEEN 8.0 AND 16.0 MC. (See figure 4-23.) 
Step 1. Check that external indicator-supply voltage is present at J955. 


Step 2, Place the BAND switch in the 4-8 position. 


Step 3. Loosen the clamp and adjust the cam of S803 so that the LOW indicator lamp (DS903) 
lights for all positions of the shaft of capacitor C801. Tighten the clamp. Check by setting the MEGA- 
CYCLE counter first to 4.% :.c and then to 8.0 mc; the LOW lamp should remain lighted throughout the 
frequency range. : ; 


Step 4. Place t-< BAND switch in the 8-16 position. 


Step 5. Determine the “change"™ frequency (between 8&0 and 16.0 mc); i.e., the frequency 
at which the HIGH lamp si.o.zid Licht and the LOW lamp should extinguish. Set the MEGACYCLE counter 


@ this frequency. 
owt Step 6. Loosea tke clamp and adjust the cam of $202 so that the LOW lamp will be Lighted 
from 8.0 mc to the "change”™ ccirt (frequency), and will be extinguished from the “change” point to 16.0 
qe. (Tighten the clamp. 
Step 7. Check the adjustment by setting the MEGACYCLE counter first to 8.0 mc and then 
3 16.0 mc. The LOW lamp should light from 8.0 mc to the "change" point, and the HIGH lamp from the 
“change” point to 16.0 mc. 


6-5. REMOVAL, ADJUST!IZNT, REPAIR AND REASSEMBLY OF PARTS AND ASSEMBLIES. 


a. GENERAL, - This section describes the removal of assemblies or subassemblies from the 
R-1125/FLR and the O-928,,FLR, removal of parts from the assemblies, repair of parts when applic- 
able, reassembly of parts in the assembly, and reinstallation of the assembly. It also includes lubri- 
cation directions, the specific lubricant to use, and the frequency of application. Illustrations included 
in this section or referenced in cther sections show the location of assemblies and parts in the equip- 
ment to facilitate removal acd reinstallation. Figures €-2 and 6-3 show parts and assemblies of the 
R-1125/FLR. {See figures 5-3 and 5-4 for parts and assemblies of the O-928/FLR. ) 


e b. OSCILLATOR-POWER SUPPLY O0-928/FLR, 


te? (1) 100-KC OSCILLATOR-AMPLIFIER. - The 100-kc oscillator-amplifier assembly is located 
on the O-928/FLR chassis. It contains 100-kc crystal-oven assembly A1001. Both the oven assembly 
and the 100-kc oscillator-2piifier can be removed {rom the 0-928/FLR chassis without removing the 
O-928/FLR from the equioment rack. 


(a) REMOVAL OF 12¢-KC OSCILLATOR-AMPLIFIER ASSEMBLY. (See figures 5-3 and 
5-4.) - ; 


Step 1. Remove the cable plugs from chassis connectors J1057 and J1063. 


Step 2, Locsex the three captive screws which secure the assembly to the power surply 
chassis. Lift the assembly irem the chassis. 


(b) ADJUSTMENT AND REPAIR OF 109-KC OSCILLATOR-AMPLIFIER ASSEMBLY. 
100-kc oscillator-amplifier asse=sdly is constructed so that a minimum of effort is required to remove 
parts for repair or remiacemsrt, Na mechanical adjustments are involved in this assembly. Removal 

- of parts for replacement reqzires caly routine procedures suck as unseldering leads and removicg 
mounting screws or nuts. Li tzzminal boards must be loosened temporarily for access to componects, 
the only requirement is the remeral of the terminal board mounting screws. 


(c) REMOVAL OF FARTS. "(See figures 5-7 and 5-8.) 


oe “fas L. To remcre th sae ea oven aon’ AlCdl, release the spring sn from the 
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retainer post and release the ovenclamp. Unplug the oven assembly from the chassis Socket. 


2. ‘To remove transformer T1001, unsolder the terminal leads noting the lead color and 
location for replacement PURDOSES: Remove the two mounting nuts and washers, and lift the transform- 
er from the chassis. 

(d) REPLACEMENT OF PARTS. (See figures 5-7 and 5-8.) 


1. To replace crystal oven assembly A1001, plug the assembly into the chassis socket. 


Position the assembly clamp, se eacane the spring Clip on the retainer post to secure the oven in the 


socket. 


2. To replace transformer T1001, insert the mounting scré%s into the chassis holes, 
noting that the transformer terminal marking corresponds with the chassis marking. Mount the trans-: 
former with the two nuts and washers, andresolder the terminal leads in the order noted during 
removal. 


(e) REPLACEMENT OF 100-KC OSCILLATOR-AMPLIFIER ASSEXIBLY. (See figures 5-3 
Step 1. Install the assembly in place on the power-supply chassis, positioning the three 7 
mounting brackets over the chassis nuts. Secure the assembly with the three captive screws. 
Step 2. Reconnect cable piugs to chassis connectors J1057 and J1063. 

(2) POWER SUPPLY. ~ The power supply chassis, which also contains the 100-kc oscillator- 
amplifier assembly, is installed on a mounting plate that is secured to the equipment rack. The mount- 
ing plate will support two O-928/FLR units side-by-side, but the following instructions are concerned 
with a Single unit only. To expose the power supply, remove the rack panel adjustment to the supply by 

removing the four screws and cup washers. 
(a) REMOVAL OF OSCILLATOR-POWER SUPPLY 0-928/FLR. (See figure 2-6.) 
Step 1. Remove the power cable plug f om chassis connector J1051, 


Step 2. Remove all power supply cables at chassis connectors J1052 and J1056. 


Step 3. Remove all 100-kc reference coaxial cables at chassis connectors J1058 through 


31062, ae 
Step 4. Loosen the two captive screws which secure the chassis brackets to the mounting 
plate. : 
Step 5. Withdraw the chassis from the mounting plate using the two support handles 
provided. 


(b) ADJUSTMENT AND REPAIR OF POWER SUPPLY ASSEMBLY. - The power supply 
assembly is Conventional in constructicn and does not require mechanical eciustments. All parts are 


- readily removed and repiaced by unso!zering leads and removing the securing nuts or screws. Fuses 


J 


are accessible on tox of the chassis, including spare fuses of preper repiccement ratings. Usually, the 
power supply assembly can be repoired without removing the 100-ke oscilintar-amplifier assembly. In 
the event this assembly must be removed, follow the removal instructions in paragraph 6-55{1)(b). 


(c) REMOVAL OF PARTS. (See figures 5-3 and 5-4.) 


1. To remove transformer T1051, unsolder the terminal leads noting the color and loca- 


_ tion for replacement purposes. Remove the two nuts and washers from terminals 11 and 12. Remove 


the four mounting nuts and washers, noticg the lead with a ground lug from terminal 7, and raise the 
chassis to remove the transformer. 


_ 2, To remove ckoxe 11251 or choke L1052, unsolder the leads at the choke terminals. 
Remove the four monniing nuts and washers. Raise the ch ssis to remove the choke. 


3. To remove diodes CR1C51 through CR1054, unsolder the diode leads, noting color’ ~ 
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and location for replacement purposes. Remove the mounting nut and washer, notin the locations of 
the bushing. and the two insulating washers, and remove the cicde from the mounting bracket. Note the 
diode polarity for replacement purposes, Note also the position of the insulating bushing on the diode 


s ‘ 


CAUTION 


To protect the diode when soldering or unsoldering, 
clamp the diode terminal (between the soldering iron 
and the diode body) with long-nose pliers. The pliers 
function as a heat sink and reduces diode temperature 
during the soldering process. 


i ths 


4. To remove switch $1052, unsolder the leads and code them for replacement purpeses. 
Loosen the two setscrews 2nd remove the knob. Note the knob position in relation to the switch position 
and the chassis marking. Remove the mounting nut and washer and remove the switch. 

5. To remove plug-in capacitor C1051 or C1052, release the spring clip at the retainer 
post and'remove the clamp. Unplug the capacitor from the socket. 


{d) REPLACEMENT OF PARTS. (See figures 5-3 and 5-4.) 


1. To replace transformer T1051, insert the mounting screws into the chassis holes, 
ad guide the two strap leads onto screw terminals 11 and 12. Secure the transformer with the four nuts 
ad washers, and attach the ground lug from terminal 7. Secure the strap leads at terminals 11 and 12 
‘ith the two nuts and washers, and resolder the remaining leads to the terminals in the order noted 
during removaL 


2. To replace filter choke L1051 or L1052, insert the mounting screws into the chassis 
holes and secure the choke with the four nuts and washers. Solder the leads to the two terminals. 


3. To replace diode CR1051 through CR1054, assemble one insulating washer and the 
insulating bushing on the diode body, and insert the dicde in the mounting bracket hole (observe the 
polarity noted during removel). Install the second insulating washer and secure the diod2 with the nut 
and washer. Solder the leads, observing the polarity noted during removaL Observe the CAUTION in 
paragraph 6-5b(2)(c)3. 

4. To replace switch $1052, insert the bushing into the chassis hole and rotate the switch 
to engage the indexing lug. Secure the switch with the nut and washer. Install the knob and secure it by 
tightening the two setscrews. (Rotate the knob through the switch positions, chec!:ing that the knob 
pointer-eorresponds with the chassis marking.} Solder the leads to the switch, following the order ard 

“ coding noted during removal 


= 5. To replace plug in capacitor C1031 and C1052, insert the: capacitor into the chassis 
socket and seat it securely. Replace the clamp and Sala the spring clip on the retainer post to secure 
the capacitor. 


(e) REPLACEMENT OF OSCILLATOR-POWER SUPPLY O-928/FLR. (See figure 2-6.) 
oe Step 1. Install the chassis on the mounting plate, and recess the two chassis cleats in 
the mounting plate brackets. 


; ; Step 2. Position the to cartive screws (cn the brackets) over the mounting plate nuts 
“and secure the chassis to the plate. 


es Step 3. Connect all 120-ce reference cables which were disconnected during chassis 
_, Femoval to chassis connectors J1053 through J1062 , 


a _ Step 4. Connect all cover svrply cebles which were disconnected duticz chassis remt7~ 
Jal i chassis connectors 51052 through J1058. 


iond 


a ie? Step = Connect the power cable plug to chcssis connector J1051, 


oe COUNTERMEASURES RECEIVER R-1125/F LR. 
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(1) PRESELECTOR. - The preselector consists of two subassemblies: the r-f amplifier and 
the mixer. They are located at the rear of the receiver chassis and can be removed individually for 
repair and adjustment. Pull out the receiver and raise it to expose the two subassemblies. 


(a) REMOVAL OF PRESELECTOR | R-F AMPLIFIER SUBASSEMBLY. (See aiguiee 6-2 and 
6-3; and 5-12, 5-13, and 5-14.) 


Step 1. Remove the coaxial cables at connectors J51 and J56. 


Step 2. Unsolder leads from feedthrough capacitors C59, C61, C63, C74, C78, C79, 
C80, and Cal, noting lead color and location for Feplacement purposes. 


Step 3. Place the BAND switch in the 2-4 position. Remove the two bracket guides and 
switch slice located back of preselector subassemblies. te 


Step 4. Unsolder leads to feedthrough terminals E51, E52, E53, and E54, noting lead 
location ior replacement purposes, 


Step 5. Loosen the three captive mounting screws and remove the subassembly from the 
receiver chassis. . 


@ (ob) ADJUSTMENT AND REPAIR OF PRESELECTOR R-F AMPLIFIER SUBASSEMBLY. - 
Cover plates on the preselector r-f amplifier subassembly can be removed for access to all parts and 
wiring (see figures 5-12, 5-13, and 5-14). In addition, a rectangular cover on the bottom of the sub- 
assembly can be removed-to expose the tube sockets for voltage and resistance measurements. All 
parts are readily removed and replaced by unsoldering leads and removing the securing nuts or screws. 


(c) REMOVAL OF PARTS. (See figures 5-12, 5-13, and 5-14.) - To remove switch S5I or 
$52, unsolder ail leads and code them for replacement purposes. Remove the switch lever (two screws) 
and. note its position for replacement purposes. Remove the switch and mounting bracket (two screws). 
Remove the pushing nut and washer to separate switch from bracket. 


(d) REPLACEMENT OF PARTS. (See figures 5-12, 5-13, and 5-14.) - To replace switch 
- $51 or S52, install the switch on the mounting bracket and engage the index lug in the bracket hole. 
, Secure the switch with the bushing nut and washer. Install the switch with bracket in the subassembly 
‘ (two screws). Install the switch lever and position it as noted during removal. Solder all leads to - 
switch contacts following the order and coding noted during the removal process. 


(e} REPLACEMENT OF PRESELECTOR R-F AMPLIFIER SUBASSEMBLY. (See Heures 
= ‘ . 6-2 and 6-3, “and §~12, 5-13, and 5-14, )} 


_ © _ Step 1. Replace all cover plates removed during adjustment and repair. 


Step 2. Place the subassembly in position on the receiver chassis and Secure it with the 
three captive mounting screws. 


Step 3. Solder leads to feedthrough terminals E51, E52, E53, and £54. 


Step 4, Place the BAND switch in the 2-4 position. Install the two bracket guides and 
switch slide, and engage the lever pins of both preselector subassemblies. 


Step 5. Solder teads to feecthrough cane C99, cé6l, C63, C74, C78, C79, C80, 
and C81 in the order noted curing removal 


Step 6. Connect the coaxial cables to connectors J51 and J53. 


{f} REMOVAL OF PRESELECTOR MIXER SUBASSE) IBLY. (See figures 6-3, 5-15, 5-26, 


and 5-17.) 


Steo 1. Remove coaxial cables W301 and weo2 at connectors J152 and J152, respéc- | 
hively. Remove ccanial cable at connector Jt54. 


ae - tea 2. Unsolder leads fro-a feedthrough capacitors C1€0, C164, and C165. 


a ae 
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the parts inside the assembly case and the removal of the three inner partitions. Because the variable 
( capacitor is well-constructed with wide plate spacing, there is little chance that removal will be 
necessary. 


(c) REPLACEMENT OF TUNABLE I-F FILTER ASSEMBLY. (See figures 6-3, 5-24, and 
5-25.) ~ 


Step 1. Rotate the spur gear on the tuning shaft of capacitor C351 so as to place the 
colored dot on the shaft directly opposite the colored dot on the shaft bushing. (This adjustment com- 
pletely meshes the capacitor plates. } 


Step 2. Set the KILOCYCLE counter to read +02. 0. 


Step 3. Place the assembly in position on the interpolation oscillator mounting plate 
being careful not to disturb the tuning shaft position, and mesh the spur géar with the KILOCYCLE 
( counter pinion gear. Secure the assembly with the two mounting screws. 


Step 4. Solder the lead to feedthrough terminal E351. 


Step 5. Connect coaxial cable P154 to connector J154-(preselector mixer assenibly), and 
connect coaxial cable P456 to connector J456 (first i-f and injection amplifier assembly). 


(3) FIRST I-F AND INJECTION AMPLIFIER. ~ The first i-f and injection amplifier assembly - 
is located on the receiver chassis at the rear. It contains three major circuit-sections: the first i-f 


amplifier, the injection amplifier, and the output amplifier. Pull out the receiver and raise it to expose 
the assembly. 


(a) REMOVAL OF FIRST I-F AND INJECTION AMPLIFIER ASSEMBLY. (See figures 6-2, 
6-3, 5-30, and 5-36. ) 


Step 1. Remove the nine coaxial cables at connectors J451, J452, J456, 3458, J459, 
J460, J461, J462, and J463, 


_ Step 2. Unsolder leads from feedthrough capacitors C451, C452, C455, and C503, Note 
the color and location for replacement purposes. 


‘Step. 3. Remove the four screws from the mounting brackets (on the bottom of the re- 
ceiver chassis), and remove the assembly, lifting it from the top of the receiver chassis. 


(b) ADJUSTMENT AND REPAIR OF FIRST I- F AND INJECTION AMPLIFIER ASSEMBLY. - 
A bottom plate on the first i-f and injection amplifier can be removed for access to all parts and wiring 
(see figure 5-31), All parts are readily removed by unsoldering leads or removing mounting screws or 
nuts. No mechanical adiustments are required at this assembly. Ii terminal boards are Icosened tem- 


porarily for access to components or parts, the only requirement is the removal of the terminal-board 
mounting screws. 


(c) REMOVAL OF PARTS. (See figures 5-30 and 5-31.) 


1. To remove r-f coe L451, L452, and L455, unsolder the leads and note the color and 


wey Le lecation for replacement curposes. Reimove the coil mounting nut and washer, and remove the coil, 
2. Toremove fitters FL451, FL152, and FL453, unsolder the leads and note the color 
and location for replac aie 3. Remove the four. nuts aa washers and remoyve the filter, not- 


ing terriinal locations ¢ 
: ¢ sformer Ti3l, unsolcler (he leads ancl note the lead color and location. 
Remave the two > mits acdvashers ard remove the transformer, nvting the termiiai iucalicns with re- 
spect to the chassis parts. 
(dq) REPLACEMENT OF PARTS. (See figures 5-30 and 5-31.) 
7 ” 1. To replzce r-f colls L431, L452, and 1455, insert the threacad bushing in the chas- 


sis hole and secure it with the nut and washer. Solder the leads following the order noted during 
removal. : , 
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Step Gg. Solder the leads te Is.tihrtugh capuciters C451, C452, C455, millew= 
ing the order noted during renoval. 
von 4, Reconnect the cvasiui 12 les to connectors J451, J452, J456, 2453, 3459, J4%c, 


2PPOLATION OSCILLATOR SUEFER, ~ The interpolation oscillates tiffer a 
sttom of the receiver chassis ina central pesition atthe rear. Full cet tier 
ise the assembly. 
(a) REMOVAL OF INTERPGLATION CSCILLATOR BUFFER ASSEMPLY. (Soc fuures 2-8, 


§-36, and 5-37.) 
Step 1. Remove coaxial cables at connectors J691 and J652 


Step 2. Unsolder leads from feeathrcugh capacitors C654, Co55, and C235. Note color 
and lecation for replacement purposes. 
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Step 3, Remove the two captive seraws which secure the as 
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fe) REPLACEMENT OF INTERPOLATION CSCILLATOR BUFFER ASSEMSLY. (See fig- 


Step 1. Replace the wrap-arcund case (six screws and washers). 


Step 2. Position the assambly on the chasiis and secure it with the yo castive nuts. 
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LIFLED ASSELI2aY. (See figures 6-2, © 


Step 1. Remove coaxial cables Wes and W897 at connectors JiSt and J352 


Step 2. Unsolder Icads to feedthrovgh capacitors C542, C553, and Cis. Note the order 


_and lead color for replacement purposes. 


Step 3. Loosen two of the castive mounting screws Ly insertin 
3 provided _ Loosen the remaining cantir e macin 


Step 4. Remove ths assembly from the receiver ‘chassis. 
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diodes on TG501 terminal posts, noting diode polarity. Replace terminal board TB501 and secure with 
four screws and washers. Resolder terminal board leads following the order noted during removal 
Observe the CAUTION following paragraph 6-5c¢(5)(c)2. ( , 


3. To replace crystal ¥9551, plug the crystal into’ the socket and replace the spring clip. 
NOTE . 


When replacing crystal Y551 with a new part, complete 
the alignment and adjustment procedure given in para- 
graph 6- 4g (4) before returning the receiver to service. 


(e) REPLACEMENT OF MIXER AND SECOND I-F AMPLIFIER ASSEMBLY. (See figures 
6-2, 5-41, and 5-42.) 


Step 1. Replace the shield cover on top of the assembly (two screws and washers), and 
replace Nuvistors (electron tubes) V351 and V552 which were originally remeved for access to the ( 
screws. : 


& Step 2. Position the assembly on the receiver chassis and secure it by tightening the 
ptive screw onthe bracket, and the two captive screws accessible through the assembly holes. 


Step 3. Solder the leads to feedthrough capacitors C552, C553, and C554, in the order 
noted during removal 


Step 4, Reconnect coaxial cables W806 and W807 to connectors J551 and J553, 
-espectively. 


(6). AGC AMPLIFIER. - The agc amplifier is located on top of the receiver chassis near the 
-nt panel It consists of two major circuit-sections: the age amplifier and the 100-ke buffer- 
amplifier. Pull out the receiver and raise it to expose the assembly. 


(ay REMOVAL OF AGC AMPLIFIER ASSEMBLY. (See figures 6-2, 5-46, and 5-47.) 


Step 1. Remove coaxial cables at connector J201 (harmonic amplifier assembly), and 
connectors J60I and J602 {age amplifier assembly). 


Step 2. Unsolder leads to feedthrough capacitors C601, C602, C604, and C605, Note 
the color ard lead location for replacement purposes. 


) Step 3. Unsolder leads to feedthrough terminals E601, E602, E603, E604, E605, and 
“£eoe, Note color and lead location for replacement purposes. 


Step 4. Loosen three captive screws on the assembly brackets and remove the assembly. 


(b) ADJUSTMENT AND REPAIR OF AGC AMPLIFIER ASSEMBLY. - All parts are readily 
removed by unsoldering leads or removing mounting screws or nuts. No mechanical adjustments are 
required for this assembly. If terminal boards are to be loesened or removed for access to parts, 
mounting screws must be removed and exterral leads uusoldered. : 


(c) REMOVAL OF PARTS. (See figures 5-46 and 5-47.) 


1, To remove transformer T€91, unsolder the leads. Note the color and locatien for 
replacement purposes. Remave the two mounting nuts and washers and remove the transformer. 


2. Toremove diodes CRE01 thrceugh CRE04, unsolder diode leads from terminal board, 


noting polarity and position for replacement rarposes. If necesscry, terminal board TBGO1 (diodes 


CR601, -CREC2, and CHGO3), and terminal board TIEQ3 (diode CREO3), can ber as oved for access to the 
* diodes.” To remove cities terminal board, unselder all external leads, nating ike color and location 
‘for replacement ninpases: Remove the board mounting screws and the board. Observe CAUTION fol 


ee lowing paragraph 6-Se(6){(c)2.. 
3. Remove r-f cols L501 and L602 (100-ke buffer amplifier) by ursoldering leads. Note __ 
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the color and location for replacement purs<c*s. Remove mounting nut and washer and remove the 
transformer, 


(4) REPLACEMENT OF PARTS. (See figurcs 5-46 and 5-47. ) 


a: 


1, To replace transformer ey insert the mounting screvs into the ees holes,. 
. noting that the terminal location corraspond with the chassis marking, and socure the transformer 
_ with the two nuts and washers. Colder the lee as following the erder noted during removal 


2. To replace diodes CR691 through CRGO04, install th diode on the terminal bozrd not- 

ing the polarity | and position required. Solder the diode leads, observirg the CAUTIQN note wiich fol- 

lows 3. Uf the terminal boards were removed, replace the boards and sccure it with the mounting screws. 
Resolder all external leads in the order noted during retnoval. : 


CAUTION 


To protect the diode when soldering or unsoldering, 
clamp the diode lead (between the soldering ircn and 
the diode bacdy) with long-nose pliers. The pliers 
functtons as 2 heat sink and reduces diode temperature 
curing the solder ine process. 


3. Toreplace r-f{ coils L691 and L602, insert the threaded stud into the chassis hole 
and secure it with the mou:nting nut and washer Solder the leads following the order noted during 
removal. 


(e) REPLACEMENT OF AGC AMPLIFIER ASSEMBLY. (See figures 6-2, 5-46, and 5-47.) 


Step 1. Position the assembly on the receiver chassis and secure it with the three cap- 
tive screws on the mounting bractets. 


Step 2. Solder ths leads to feecthrough terminals E601, E602, E603, E604, E605, and 
Pew. E606, following th2 order noted curing removal. 


Sten 3. Solder. the leads to ieeclthrough.capacitors C691, C602, C603, C604, ana ae 
in the order noted during removal 


connector J291 (harmonic amplifier assembly), and 
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. (2) RE :tOVAL OF i HIGH-FREQUENCY OSCILLATOR ASSEMBLY. (See figures 6-2, 6-3, 
5-51, 5-52, and 5-3 : . 
tors J291 and J302, respectively. 
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assembly can be removed to expose the tube socket for voltaze and resistance measurements, AU parts 
are readily removed and replaced by unsoldering the leads und by removing the secur ing nuts or screws. 
: ” (c) REMOVAL OF PARTS. (See figures 5-51, 5-52, and 5- 53, ) - To remove switch $301, 
" unsolder all Ieads and code them for replacement purposes. Remove the switch lever (two screws), and 
note the position for replacement purposes. Remove the switch with mounting bracket (two screws). 
sremove the bushing nut and washer to separate the switch from the bracket. 


~ (d) REPLACEMENT OF PARTS. (See figures 5-51, 5-52, and 5-53.) - To menting switch 
$301, install the switch on the mounting bracket and engage the index lug in the bracket hole. Secure 

the switch with the bushing nut and washer. Install the switch with bracket in the assembly (two screws). 
’ Install the switch fever and position as noted during removaL Solder all leads to the switch contacts 
following the order and coding noted during switch removal. . 


’ 


. (e) REPLACEMENT OF HIGH-FREQUENCY OSCILLATOR ASSEMBLY. (See figures 6-2, 
6-3, 5-51, 5-52, and 5-53.) 


Step 1. Replace all cover plates removed during adjustment and repair. 


Step 2. Place the assembly on the receiver chassis and secure it to the chassis with the 
“0 captive screws. 


Step 3. Solder the leads to feedthrough terminals E301 and E302. 


Step 4. Place the BAND switch in the 2-4 position. Install the two guide brackets and 
the switch slide, engaging the switch levers of the high-frequency oscillator and the harmonic amplifier 
assemblies:: 


Step 5. Solder the leads to feedthrough capacitors C315 and C217 in the order noted dur- 
ing removal. 


~..Step 6 Replace coaxial cables W803 and W802 at connectors J301 and J302, respectively. 


(8) INTERPOLATION OSCILLATOR. - The interpolation oscillator is located on the receiver 
chassis near the front panel. It consists of an assembly plate containing the tunable i-f filter, the inter- 
polation oscillator, and the KILOCYCLE counter. . The counter is coupled to variable capacitor C407 
(interpolation oscillator) and variable capacitor C351 (tunable i-f filter). See paragraph 6-5c(2) for 
‘maintenance information on the tunable i-f filter. 7 


re (a) REMOVAL OF INTERPOLATION OSCILLATOR ASSEMBLY. (See figures 6-2, 5-57, 
“and 5-58.) 2 ees ee 


- Step 1. Remove the first i-f and iniection amplifier assembly to make room for removal 
of the interpolation oscillator (see paragraph 6~5c{3)(a)). 


seek Step 2. Remove coaxial cable at connector J154 (preselector). 


; Step 3. Unsolder leads at feedthrough capacitors C409, C412, and C413 (interpolation 
“ oscillator), and the lead at terminal £351 (tunable i-f filter). Note the color and location for replace- 
“ment purposes. ; : 


Step 4. Unsolder the lead at SEV ETCEE counter caine DS903 and DSS04. 


Step 5. Loosen the tro Allen § seiscress and remove TUNING (Ke) knob from the front 
‘ panel-¢ of the receiv er. .. 


sae Step 6. Loosen the four cactive serevs on the cssembly plate and remove the assemiuly 
_ from. the-receiy er, withdrawing the KFLOCYCLE ceuntcr: suai dauin the panel hole.. ; 
; mt) ADJUSTMENT AND REPAIR OF INTERPOLATION OSCILLATOR ASSENOLY, 
' cover site on the interpolation ascilister cecil 
- (for volt2ce and resistance measerem:: ‘ 


_, variable capacitor C407, can be remov 2¢.40 inspect the a eee and tha tuning shait coupling, 
sme Re ‘ — ‘a sone : , ie 
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(c) REMOVAL OF PARTS. (See figures 5-24, 5-57, and 5-58.) 


. 1. To remove the interpolation oscillator coil assembly, first remove the shield-cam on 
variable czpacitor C407, then unsolder the leads to feedt ough terminals E401 and £402. Remove the 
four mounting Screws accessible inside Pie coil oy and remove the coil assembly, " 

‘2. To remove the KILOCYCLE c counter mechanism, use an Allen wrench to loosen the 


shaft-coupling clamp and remove the four screws mek secure the counter. Remove the counter, slid- 
sid the shaft are of the couenne? 


_.: . NOTE 


rh ote _.Removal of variable capacitor C407 is not recommended 
.  ° aS afield maintenance measure. Compensating plate- 
geen a4 - segments on the capacitor have been factory adjusted to 
a , track with the KILOCYCLE counter settings. In the 
event of malfunction it is suggested that the complete 
interpolation oscillator assembly {less the tunable i-f | 
filter and counter) be replaced. Removal and replace- 
ment instructions for the variable capacitor are included 
_in this section as an emergency. repair measuré only. 


3. To remove variable capacitor C497, remove fhe shield-cam (four screws) and unsol- 
der the leads to feedthrough terminals E401 and E402. Loosen the shait coupling clamp, using an Allen 
wrench. Remove the four mounting screws andremove the capacitor, Sliding the shaft free of the 

-- coupling. : 


(¢) DISASSEMBLY OF KILOCYCLE COUNTER. - The following instructions refer to the 
steps applicable to the removal of specific parts of the counter (see figure 6-4). 


1, To remove the drive gears and stop ring assembly from the gear housing, ReErIONA 


iat 1 through 5. 


2. To remove the counter shaft and number wheel assembly, perforin step 6. 
3. To remove the pinion snait and the three pinion gears, perform step 7. 


3 : “4, To misAese ple the kilocyeie counter completely, perform all the following steps. 

Step 1, To remove the spur and helical gears from the tuning shait, remove the !9 

ing ring at the Sacix end of the tuning shaft. Lnosen the setscrews on the tvvo sears. Slide the shaft — 
forward througa b oth gears, and thr Ossh the ball bearing in the front of the gear housing. 


oct - 


> 


fiep 2. To remove the oui cear from the cutput shaft, ronvsve the locking ring at 
+ 


the back end ci the owtput shaft. Loosen the setscrews on the spur gear and slide the output shait cut 
.- through the rear of the gear Lousing. : aaa 
Stee, Remove the helical idler gear by removing one machine screw and aut 
Stoo 4, To remove the driver helical gear ant sier rine 
screws inthe: ols at : 2 


the ston colitar 2 


move the locuirs Tingort 2.3 


endof the iz 
all the parts 


the sins ¢ 
driver s 


up and se= oye. 
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ok . ae ty _ Do not remove the pinion shaft unless there are worn 


or damaged parts to be replaced, because the locking 
Frings used to secure the pinion shaft are damaged dur- 
ing the removal, If it becomes necessary to remove 
the pinion shaft, remove the locking rings and slide 
the shaft out through the supporting bracket. 


(c) ASSEMBLY OF THE KILOCYCLE COUNTER. - The following instructions refer to the 
steps applicable to assembling specific parts of the counter: 


im 


° If the counter shaft number wheel assembly has been removed, perform steps 1 
- through 6, : 


2. If the pinion shaft has been removed, perform steps 7 and 8. 


3. Uf the drive gears and locking ring assembly have been removed, perform steps 9 
through 27 (see figure €-4). 


@ | NOTE 


Lubricate all shafts and bearings with watch oil and all 
other friction points with grease during assembly. 


Step 1. Assemble the three number wheels to the left of the units wheel on the counter 
shaft. 
Step 2. Position the stop colar on the counter shaft and allow 0. 014 to 0. 018 inch 


‘clearance between the last number wheel and the stop collar. Tighten the setscrews. 


Step 3. Slide the pinion gear, washer, and ball bearing to the center of the shaft. 
Place a ball bearing on the cpposite end of the shaft. 


Step 4. Insert the left-hand end of the shaft into the appropriate hole in the left side 
of the gear housing; then move the whole assembly to the right, seating the ball bearing in the hole pro- 
vided in the right-hand side of the gear housing. 


; Step 5. Slide the left-hand ball bearing along the shaft until it seats in the hole pro- 
- vided in the gear housing. - i 


ie. 


tes 6. Slide the spacer washer and pinion gear to the left and tighten the setscrews 
in the pinion gear, alles xing for 0.003 inch maximum ena play. 


Step 7. Insert the end of the ginion shaft through the hole in the suocerting bracket, 
~ and while sliding the shzit to the right, assemble ne pinion gears in mace: on the shaft (be sure that the 
Pinions mesh with the umber wheels). 


Stea Be Install a lockins ring on eachend of the Pinion shaft. 


: Sier 2. Losart two ball bearing s in the holes for the driver shaft, and slide the Aces 
shait through the right-hand bearing. 


toe 


F oe, Slide the driver helical gear, the driver gear, and the spacer washer onto 
i : 


groove on the right-hand end of Hie siatt, and 


Sisp Tl. Fince 2 £ 
etserevs in the drive gear. (Tus setserews in 


adjust the drive sour for zere end p 
the driver helicci pir ere t 


n 


a fag) a Step io, __Tastalt the & 7 ball bearings for the transier § ats and slide the cut-down — 
See S ~ Step 13. Place the following ems on the shaft: 1 No. one locking ring, 12 No. tivo 
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locking rings, 1 No. three locking ring, the stop collar, the driver helical gear, and the shaft collar. 


stay ; Step 14. Slide the shaft in until it seats in the rear bearing. 
: . Step 15. Slide all the parts onthe shaft to the rear to make room for the locking ring. 
. ae ’ ‘Step 16, Install the locking ring in the groove provided on the shaft. 
. Step 17. Slide al} the parts on the shaft to the front, and adjust and secure the shaft 
collar so that there is no endplay. Check that the shaft turns freely. 
‘ Step 18. Insert the tab on No. one locking ring into the hole aleove the shaft; then 
adjust and secure the stop collar so that the locking rings are close but not tight. 
Step 19. Install the helical idler gear assembly, using the machine screw, locks 
washer, and flat washer on the inside and a  lockwasher and nut on the outside of the rear panel. 
AN =; 


Step 26. Install the two ball bearings for the tuning shaft, and insert the grooved end 
of the shaft through the front bearing. 


Step 21. Place the spur gear and the helical gear on the shaft. Install the locking 
ring in the groove near the end of the shaft, and insert the end of the shaft into the rear bearing. 


o, Step 22. Slide the spur gear forward and secure it with the Betsereys so that the 
shaft has no end play, but it still turns freely. 


Step 23. Install the two bearings for the output shaft and insert the cut-down énd of 
the shaft meee the front bearing. 


es . Step 24. Place the washer, spur gear, and isis ring on the shaft, and slide the 
; shaft through the rear bearing until it stops. 


Step 25. Adjust the sour gear so that it meshes properly with the spur gear on the 
tuning shaft, and secure it with the setscrews. 


Step 26. Adjust the position of all helical gears so that they mesh properly; then in- 
stall the drive pins. where they are required. 


Step 27. With the tuning shaft in the fully counterclockwise postion (against the stop), 
set the counter to read -850. 


oe ({) REPLACEMENT OF PARTS. (See figures 5-57 and 5-58.) 


i. To replace the interpolation oscillator coil assembly, pesition fhe assembly on the 
apt . assembly plate and sacure with the four screv:s which are installed inside the ccil box. Solder leads to 
ae feedthrough terminals E401 and £402, and replace the shield-can on variable capacitor C407. 


2. To replace the KILOCYCLE counter, place it in position and slide the shaft into the 
capacitor coupling. Secure the ceunter with four screws. Carefully set the counter to read acoroxi- 


mately +06. 0, and mesh the rotor plates of capacitor C407 flush with the stator plates (fully meshed). 
Mea 8, Tighten the shaft clamp. 


3.. Ta rep.2ce ciguciior C497, place it in positicn an sas coupling 0 onto the 

as ee Ls counter £ ponieeru itor with the mounting rd resoider icads to iced- 
i 7 east mt 

tthe counter {3 read £ aradmesn 


: ior rotor in 


si os (fully meshes). 
place the capaciter 


eel ascillator assemiir pinte on the receiver chassis, 


a @ scr ews 


ORIGINAL : . CONFIDENTIAL : - §-29 


Paragraph CONFIDENTIAL AN/FLR-11(V), /FRA-54(V) RECEIVER 
§-5c(8) - NAVSHIPS 94581 REPAIR 
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Step 2, Replace the TUNING (Kc) knob and tighten the two setscrews, 


+ “= Step 3, Resolder the lead to KILGCYCLE counter lamps DS903 and DS904, 
. Step 4. Resolder the leads to feedthrough capacitors C409, C412, and C413 (interpola- 
tion oscillator), and the lead to terminal E351 (tunable i-f filter) in the order noted during removal, 


Step 5. Replace the coaxia] cable at connector J154 (preselector). 
Step 6. Replace the first i-f and injection amplifier assembly (see paragraph 6~5c(3)(e)). 


(9) HARMONIC AMPLIFIER. - The harmonic amplifier consists of two subassemblies: the 
r-f amplifiers and the harmonic mixer. They are centrally located on the receiver chassis and can be 
removed individually for repair or adjustments. Pull out the receiver and raise it to expose the two 
subassemblies. 


__{a) REMOVAL OF HARMONIC AMPLIFIER R-F SUBASSEMBLY. (See figures 6-2, 6-3, 
5-63, and 5-64, ) 


Step 1. Remove the coaxial cable at connector J201, and cable W804 at connector 5204. 


Step 2. Unsolder leads from feedthrough capacitors C201, C202, C203, C204, C203, 
_€207, and C208. Note the color and location for replacement purposes. 


Step 3. Place the BAND switch in the 2-4 position. Remove the two guide brackets and 
the switch slide located back of the harmonic amplifier subassemblies. 


Step 4. Unsolder the leads from feedthrough terminals E201, E202, E203, and E204, 
- Note the color and location for replacement purposes. 


Step 5. Loosen the three cabHye mounting screws and remove the subassembly from the 
meceiver chassis. 


~.(b) ADJUSTMENT AND REPAIR OF HARMONIC AMPLIFIER R-F SUBASSEMBLY. - Cover 
plates on.the subassembly can be removed for access to all parts and wiring. Inaddition, a rectangular 
plate on the bottom of the subassembly can be removed to expose the tube sockets tor voltage and resist- 
ance measurements. All parts are readily removed by unsoldering leads and removing securing nuts or 
- Screws, 


ee (c) REMOVAL OF PARTS. (See figures 5-63 and 5-64.) 


1. To remove switch S201 or S202, unsoléer all leads and code them for replacement 
purposes. Remove the switch lever (tyvo screvs) and note the switch position for replacement purposes, ~ 
- - Remove the switch and mounting bracket (two screws). Remove the bushing nut and washer and sepa- 

- . rate the switch from the bracket. = 


2. To remove diode CR201, ursolder the diode leads {note diode polarity for replacement ; 


. 


” purposes). - 
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ie ne 2. To replace diode CR201, install the diode (noting the proper polarity) and solder the 


leads. Observe the CAUTION note following paragraph 6-5c(9)(c). 


_(e} REPLACEMENT OF HARMONIC AMPLIFIER R-F SUBASSEMBLY. (See figures 6-2, 
ee = 6-3, 5- 63, and 5~64.)} 


_ Step 1. Replace all cover plates removed during adjustment and repair. 


; is re Step 2, Place the subassembly in position on the receiver chassis and secure it with the 
a, : faplive: screws. 


Lo Step 3. Solder the leads to feedthrough terminals E201, E202, £203, and £204, inthe 
' order noted during removal < 


Step 4, Place the BAND switch in the 2-4 position. Install the two bracket guides and 
the switch slide, engaging the lever pins of both subassemblies. 


Step 5. Solder leads to the feedthrough capacitors C201, C202, C203, C204, C205, C207, 
and C208, following the order noted during removal. 


> Step 6. Recannect the coaxial cable at connector J201, and cable W804 at connector 3204. 


(£} REMOVAL OF HARMONIC AMPLIFIER MIXER SUBASSEMBLY. (See figures 6-2, 6-3, 
and 5-65 through 5-67. } 


Step 1, Remove the coaxial cables wa04, W803, and W805 from connectors J251, J252, 
and J253, respectively. 


Step 2. Unsolder the leads to feedthrough capacitors C251, C264, C266, and C 26%. Note 
the color and lead location for replacement purposes. 


Step 3. Place the BAND switch in the 2-4 position. Remove the two guide brackets and 
the switch slide located back of the harmonic empltler subassemblies. ; 


Step 4. Unsolder the leads from feedthrough terminals E251 and E252, noting the loca- 
tion - or replacement purposes, 


ae 7 le: , Step 5. Remove the ground strap connecting the high-frequency oscillator assembly with 
= _ the harmonic mixer subassembly (four screws, on the bottom of the assemblies). 


> oe a a ; Step 6. Loosen the three captive screws and remove the subassembly from the receiver 
; ee chassis. ; oo 


pe hea ce _ (g) ADJUSTMENT AND REPAIR OF HARMONIC AMPLIFIER MIXER SUBASSEMBLY. - A 
Som, cover plate on the subassembly can be removed for access to all parts and wiring (see figures 5-65, 

7 "  §-66, and 5-67). In addition, a rectangular plate on the bottom of the subassembly can be remored to 
” expose tke tube socket for voltage and resistance measurements. All parts are easily removed by un- 

: soldering leads and removing the securing nuts or screws. , 


fee (bh) REMOVAL OF PARTS. (See figures 5-65, 5-66, and 5-67.) - To remove switch S251, 
ou SC unsolder the ‘leads and code them for replacement purposes. Remove the switch lever (two scress 
~~ and note the switch position for replacement purposes. Remove the switch and mounting bracket (two 


aes i 3» screws): Remove the bushing nut and washer and separate the switch from the bracket. 

ee ee ¥ 8 (i) REPLACEMENT OF PARTS. (See figures 5-63, 5-€6, and 5-67.) - To replace svitch 

ee con "1. -§251, “install t the switch on the mounting bracket and engaze the index lug in the bracket hole. “s: cure 
'_*.the switth ¢ vith the bushing nut and + washer. Install the switch and bracket in the subassembly (re 


3 
Mew: ” screws). Install the swite oh lever ard resition as noted.during remov as Solder all leads to switeh con- 
cs tacts follay wing the order noted curing removal : 


ide -G) REPLACE {ENT OF HARMONIC AMPLIFIER MOXER SUBASSEMBLY. (See fisures . 
“’. §-2, ‘63, and 5- 65 throug $-87.) . ; ; 


os _ Step, te : ep ce eau cover plates removed during adjustment and repair. 
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Figure 6-5. Cabinet of Countermeasures Receiver R-1125/FLR 
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(b) REMOVAL OF REAR PANEL. (See figure 2-3.) 


Step 1. Pull out the receiver and lower it to expose connector P90i on the rear of the 


chassis. Disconnect the cable at J901 and remove the cable clamp (one screw). Push the receiver into 
its cabinet. . 


Step 2. Remove the cabinet rear panel mounting screws (twelve),.and remove the rear 
panel from the cabinet. 


(c) REMOVAL OF PARTS. (See figuré 5-78.) 


1. To remove Zener diodes CR951, CR952, and CR953, unsolder the leads; note the 
_ color and location for replacement purposes. Remove the mounting nut and washer, noting the insulat- 
ing bushing and washers, and remove the diode. Observe the CAUTION below during soldering operati< 


2. To remove the receiver cable and retractor mechanism, remove the screws and nut 
(two) securing the hinge to the rear panel. Unsolder the leads to connectors 395i thFough J955 and Cu 
each lead for replacement purposes. Remove the nRe holding the cable to the rear panel 


_- (@) REPLACEMENT OF PARTS. (See figuré 5-78.) 


1. To replace Gener diades CR951, CR952, and CR953, assemble the insulating wash.:: 
{ a te and the insulating bushing on the diode body, and insert the diode in the mounting bracket hole (obs:.-2 
o fe . the polarity noted curing removal}. Install the second insulating washer and secure the diode with the 
mounting nut and washer. Solder the leads following the order noted during removal, 


CAUTION 
afee. areae | _.*2. °° To protect the dicde when soldering or unsoldering, 
eit, ME Es EY a : ae ae the diode terminal (between the soldering iron | 
“age? ty ne ote ° and the diode body) with long-nose pliers. Tha pliers — 
es Peach Page ide BB. acts as a heat sink and reduces diowe temperature mo 
os aes ; "_. /€aring the soldering process. 


oes a. a 2. “To regiace the receiver cable and retractor mechinism, solder the leads to coance: 


tors J951 through 59355 io ine the erder noted during removal. Secure the cable to the rear pan:! 


with the clamps, Place the hinge cf the retractor mechanism in positios and secure ‘it ie ther ro Res 
Zs nae the two screws and cuts. ; ee : : : 


©. REPLACEME NT OF REAR PANEL. “(Gee figure 6-4.) ee 


a a 
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Step 2. Place the subassembly in position on the receiver chassis and secure it with the 
_ three captive screws. ; ; ( 
ae Step 3. Install the ground strap between the harmonic mixer and the high-frequency -. 
Ssniiaoreacemny ea screws). ae 
~ Step 4. Solder the leads to > feedthrough terminals E251 and E292, following the order 


noted during removal. ~ 


; Step 5. Place the BAND switch in the 2- 4 seinen. Install the two bracket guides and — 
the switch slide, engaging the lever pins of both assemblies. - oe a eg L ¢. 
: ; Step 6. Solder the leads to feedthrough capacitors C251, C264, C266, and C267, follow- oe ; 
ing the order noted during removal, wee |e pe ; 
Step 7. Reconnect cabies W/2804, W803, and Wels to connectors 5251, J252, and J253, . : 
respectively. : ( 


(10) DF INDICATOR CIRCUIT. - The DF indicator circuit consists of front panel lamps DS901 
W) and DS902 (HIGH) (see figure 3-1); ratary switch S801, operated by the BAND switch lever (see 
es 5-74 and 5-75); and two cam-operated momentary sw ‘itches S802 and S803, located in the end 


“section of preselector varianlecapecitor C201 {see acacia 5-74 and 5- -75). Pull. out the receiver and 
raise it to expose the parts... © oes : 


- (a) ADJUSTMENT AND REPAIR OF DF INDICATING CIRCUIT PARTS, - All parts in the ‘ 
_ DF indicating circuit.are easily removed by unsoldering leads and removing the securing nuts or screws. - i 
An exception is switch S801, the coupling hub of which is pinned {in addition to a setscrew). If terminal 
board TB802 is to be loosened temporarily for access to the parts, the mounting screws must be removed 


(b) REMOVAL OF PARTS. (See figures 5-74 and 5-75. ) 


1. To remove switch S801, place the BAND switch in 2-4 position. Remove the switch 

-. lever coupling-hub using a pin punch. Remove the switch bracket from the chassis (two screws), not- 
- ing the ground lead connection, and disengage the switch lever from the switch slide. Position the 

__. Switch and bracket to expose the switch contacts and unsolder all switch leads, noting their locations for 

=. replacement purposes. Remove the switch lever (two screws) and the coupling-hub (ane setscrew). - Re- : 


oF move the bushing nut ae: washer to separate switch from bracket. 


vay ' 2 To remove switches $802 and $803, remove the switch mounting bracket from capaci- . 
Remove 


eo: C801 frame (two screws). U solder all leads and code them for replacement purposes. 
ach Switch (two screws), noting the position for replacement purfoses. Lape 


ei 


, 


ae & REPLACEMENT OF PARTS. Gee figures. 5-74 and 5- 1.) 


ae a 1, To replace switch S801, mount it on the bracket in the position shawn in figure 5-55, 

p and secure it with the busing nut and washer. Install the coupling hub and switch lever (do not inst tall 
“* ‘the hub pin at this time), and solder all leads in the order noted during removal. Position the switch 
iy racksh og the chassis and engage the ssftch lever in the switch slide. Secure the bracket (bro screws) - 

and the ground lead Sonne On: _Place the EAND switch in the 16-32 position and instail the ccuyling- 


— 


. aad 2 “To replace switch $302 and $293, pesition the switch on the mounting bracket (2s 
noted during removal) and secure to the bracket (hvo screws), Install the bracket on the reas of cenne- 


“itor £891. {two scr ews) and resolder all switch lends follow ing the order nated curiny remove 


ue REAR PANEL " Sarat - ee receiver cabinet rinre-pincl coniaing Ute vount 
tTRa ie Aceole retracdns mechanism ior 


2e figure 6-5). 


* a) “ADJUSTNENT AND R REPAE OF REAR-P ANEL PARTS, - Ali carts on the receive: 


7 "cabinet Fearpanl are rea Ny, remoy reg ag recur and bit rare: by a ssotarirg faads aa re 
an be removed for 2225 2h 


RASTINENTIAL ~ 


pr 


€-50/74) oe : isyy adaw Vauvd 


« 


: Step 1. Position rear panel on the receiver cabinct and secure it with the mounting 
a3 ' screws (12). nee 

( oe wr. vee Step 2. Pull out the receiver and Icver it to expose connector P£01 on the chassis rezr. 
“F Comet cableand plug to J 901, and secure the cable to the chassis with the cable clamp (one screw), 


ot . #.(12) MEGACYCLE COUNTER. - The MEGACYCLE counter indicates the nominal frequency 
“vn.” (in meg&cycles) to which the receiver is tuned. Four drum-type counters, one for each frequency band, 
, - provide.a direct reading in megacycles and are driven by gears from the TUNING (hic) shaft. The 

~ *°: "5. counter selector mechanism containing the four counters is operated by the BAND switch through a 

-.. 5-7... steel drive cable to position the proper counter in the panel window. The complete counter assembly 

ne oe He and the drive cable can be replaced in the event of malfunction, but replacement of the individual num- 
eT ber drums or gears is not recommended. The lucite illuminating element containing lamps DS803 and 

Sat - ~  D§804 can be separately replaced. Pull out the receiver to expose the counter assembly and raise the 
ae ™ chassis 2 locate the drive cable and pulleys. ~~ 


( ae rd 7 _ @ REMOVAL OF MEGACYCLE COUNTER. (See figures 6-6, 6-7, and 6-8.) - Before 
ae removing the counter, first remove the selector wheel drive cable by PErLoEnne the following steps in 
the order given. . 


NOTE 


a eb _ If only the drive cable is to be removed and replaced, 

—_ ignore the counter removal instructions and perform 
the steps given in paragraphs 6~5c(12)(a)1 and 6-5 
(12)(b)2. 


ae REMOVAL OF DRIVE CABLE. 
bo Step 1. ‘Place the BAND switch in the 2-4 Bositions 
: -. Step 2. Loosen the clamp screw D1 on pulley D and remove drive cable from pulley. 
a Step 3, ‘Place the BAND switch in the 8-16 position. 


- Step 4. Loosen the clemp screw D2 on pulley D and remove the drive cable. 
nig « 2 mn A a . Step 5. Manually rotate the selector wheel so as to place the counter with the largest 
poe a) pear, at the panel window. ae : 
at 2 - : eo 
- Step 6. Loosen the clamp screw on pulley A and remove the loop of Grive cable. 
Completely remove cable by pulling ends through chassis holes Y and a , 


a. COUNTER REMOVAL. - Before removing the counter assembly, unsolder the wire 
connection to lamp sockets XDS803 and ADSSC4. (See figure 6-2.) 


Se eS" tag? _ Step 1. Loosen the two Allen setscrews on the TUNING (Mc) knob and remove knob 
wa 8 = "from 1 the tuning shaft. a 


Step 2. Remove the fcur mountirt screws securing the counter to the chassis rae 
from the top and one frem the bottom ofthe chassis), Note that two screws are long and to are sho 


< ee i <. 


tha count F 
a mare ti Pe Coe: 
- hag §. Remove thet) 9 strcor rMaching the hicite elciment to tia cezater frame ant 
t . remov e the element ; . 
oe m) IMSASSEMBLY QF MUGLOYOLE CIUNTIR, ~ The following isthe prececure for dis- 
: ssombling tha syor7 neycle counter ‘ 2 C6, ‘L ba unnecessary in all instances to disecst—- 
7 comeletsly, so the follss.is3 ingtractions oats te the steps applicable te the part that necis 
‘ replacement oo ee ee 
en ; 24 t peeks - . Cones ee TUAL | 7 : =, < a ae . ; ; MITGL IAL 
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: a hota a Me 8h var WHEN CORRECTLY ADIUSTEO, Of. 
(GES Fon Ea ata fa zo , 
= - PT ia are te SHOULD APPEAR ON Per. 2 ee ; : a 
oe . ae WINDOW ie te, * Bee e blots, 
May ih Re ‘perant A ; 


2-4 MC GEAR 


ae ae ee  grean view) OP 0 eB, 7 * (SIDE VIEW) 


BEZEL 
(SEE DETA). 


FRONT PANEL 


Soe FIGURES FOR 2-4 
\ itt MC BAND ARE ON 
oe oa THE COUNTER 
CABLES SHOWN REMOVED SHAFT WITH THE 
‘ FROM PULLEYS FOR CLARITY LARGEST OF THE 
a ; 4 GEARS 
Salat 8 Figure 6-6.: Megacycle Counter, Drive Cable Installation 


. ae ve serie cay ct LUCITE 
See? ea oe ELEMENT 


: 
wo ; 
as “Woe ek te * 
: ia Figure 6-7. Megacycic Countes, Selector Wheel and Detant 
: ‘ coe . 
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ote ee 


i, If only the counter drum assembly is to be removed, perform steps 1 through 3. 


2. If an individual counter is to be removed from the counter drum assembly, perform 
steps 1 through 4. 


* 


3. Todisassemble a counter, perform step 6. 


its 


- To remove only the cluster gear assembly, perform steps 1 through 3, and 6. 


5. To remove the megacycle (MC) tuning shaft and stop ring assembly, perfarm step 7. 


6. Todisassemble the megacycle counter completely, complete all the following steps: 


Step 1. Remove the three 4-40 screws from the left-hand counter mounting bracket. 
Slide the bracket off the center shaft. 


{ Ra fs Step 2. Remove the three 4-40 screws from the right-hand counter mounting bracket, 
and the three counter bracket spacers. Be careful when removing the rear spacer; it contains the 
counter detent spring. 


Step 3. Slidethe counter drum assembly (containing four counters) off the center 
shaft. 


Step 4. If an individual counter from the counter drum assembly needs replacement, 
remove the pinion gear from the end of the counter shaft, and the four screws from the pulley sub- 
assembly. Now remove the pulley subassembly and the four counter pinion shafts (each has three pin- 
ion gears), and slide the counter shaft (from which the pinion gear was removed) from the counter 
drum assembly. 


Step 5. If the counter needs complete disassembly, slide the three number wheels of. 
the counter shaft. The fourth or units wheel is pinned on the counter shaft; to remove the units wheel 
drive the pin out carefully, using a drive punch of the correct size. 


Step 6. To remove the cluster gear suvassembly from the right-hand counter mount- 
ing bracket, remove the pin from the helical gear at the end of the center shaft. Loosen the setscrew 
and remove the helical gear. Remove one locking ring and slide the shaft out of the oilite bearing in 
the right-hand counter mounting bracket. we 

Step 7. To remove the megacycle (MC) tuning shaft and stop ring assembly, care- 
fully drive the pin from the helical drive gear and loosen the setscrew. Remove the drive pin and 
loosen the setscrew on the stop collar. Slide the helical drive gear, stop collar, stop rings, and spur 
gear forward on the megacycle (MC) tuning shaft, exposing a locking ring. Remove the locking ring 
and slide the shaft out the back of the right-hand counter mounting bracket. 


(c) ASSEMBLY OF MEGACYCLE COUNTER. - The following instructions refer to the step 
applicable to assembling specific parts (see figure 6-9). 


.. 1. To assemble the counter drum assembly, perform steps 16 through 18. 
2. If an individual counter has been disassembled, perform steps 1 through 18. 
3. If the cluster gear assembly has been removed, perform steps 12 through 18. 


4, If the megacycle ae) tuning shaft and: id stop ring asccnbly? has been x pemOv eh | per~ 
a scene 19 through 27. 


5. If either counter mounting bracket is new, assemble the right-hand ‘ana left-hand 
counter mounting brackets en a flat surface. Line-ream the bushings to 0. eke Ae. poe -0. 6000) 
ee Inch. Reassembie the megacycle counter as follows: ee 


ih te ge 8 tep i. Assemble each counter with a a shaft of different length. Place cne spacer 
i oe <a gs eg s Serbo over the smal! end of the counter abet peters it fits pebyece the units wheel and aad end plate 
me a te the Cope er am pose aS Peake pipes 9 saat Seite 


Sos : Bowe t Sot Ort nk el er Oe BERR OS 


‘ORIGINAL; ~ 0 CONFIDENTIAL, 


urspuvyooy, Aupyuny, uv ‘Uta /S@LI-u JOAPOINY SAINevowTayUNED "9-9 OND 


< ' : 
= 5 
Ps ote 

2 


~ 


11{V), /FRA-541V) RECEIVER 


AN/F OR 


CONTIDENTIAL 


Paragraph - . CONFIDENTIAL AN/FLR-11(V), /FRA-54(¥) RECEIVER 
B-Sc(12) NAVSHIIS $4581 REPAIR 


: Step 2. Hold the end plate assembly with the two shaft retainers on one side and four 
( ee: counter spacers extending from the other side. Insert the shortest counter shaft through one of the 
four holes nearest the outside edge of the end plate. Lubricate the ends of the counter shafts with watch 
’ . off during assembly. Lubricate all other surfaces where friction occurs with grease. Place the largest 
tn (2-4) pinion gear on the end of the counter shaft and a Henten the setscrews lightly (there will be a further 
tal ; adjustment). 
- Step 3. Insert the next larger cornter shaft (with washer) through the next hole clock- 
wise (locking at the counter end). Place the next smaller (4-8) pinion gear on the end of the counter 
shaft and tighten the setscrews lightly. ; 


Step 4. Continue the procedure desceibea in steps 2 and 3 until all four counter shafts 
have been installed. 


: Step 5. Holding the end plate in one hand with the gearsdown, insert the ends of four 
o : counter pinion shafts into the four holes nearest the center of the end plate. 


Step 6. Place one pinion gear on each of the pinion gear shafts. (Notice that half of 
the teeth have been cut down on one side. This side is placed toward the end plate. ) 


Step 7. Place one number wheel crer each counter shaft followed by one pinion gear 
over each pinion shaft. Mesh the pinion gears with the number wheels. 


Step 8. Continue the procedure described in step 7 until the three number wheels and 
*hree pinion gears have been added to each counter. Starting with the 2-4 counter, set the wheels to 
-ad approximately 0200, 0400, 0800, and 1600, respectively. 


Step 9. Place the three spacer washers on the end of each counter shaft. 


Step 10. Fit the pulley subassembly over the ends of all counter and ptnion shafts. 
Position the cable slot 180° from the counter skaft having the largest pinion gear. 


Step 11. Insert four screws with lockwashers through the pulley subassembly into the 
counter spacers. Check for 0.010 to 0. 015 inch end play for each number wheel group. If necessary, 
add or subtract spacer washers to obtain correct end play. Set «side the counter drum assembly. 


CAUTION & 2° eee ats 


If it is necessary to replace any gear, units wheal, or 
stop collar that is pinned to a shaft, also replace the 

shaft. When drilling the new part for the pin, the part 
2 ar i & may be damaged in attempting to use the existing hole 
7 a - in the old shaft. 


- Step 12. To replace the cluster gear assembly, place the locking ring in the groove © 
-, nearest. the gear cluster on the center shaft. Place tha flat washer over the end of the shaft, and insert 
~. the shaft through the bushing in the right-hand co.inter mounting bracket. 


_ Step 13. Place the flat washer and then the spring washer over the end of the shaft. 


tep 14, Place the lockirg rirg in the groove on the shaft, compressing the soring 
- washer’ as required. 


ae ig oe Step 15. Place the driven Eztical cear cn the end of the shaft, and lightly tigitea the 
- getscrev. 


Step 16. Slide the counter €-:m assombiy on the ce: ater sk wait meshirg the four pinion 
. Sears with the cluster gears. 
, Step 17. Attach thé three counter brac’ 
; ‘brac! ket, using the thres 4-40 Screws 4 and thr e2 locenas 
et gatent Spring ees 


ast spacers to the right-hand counter meunting 
73. Install the rear BpaeeeS that contains the 


7 Step 18. | Insert the end of te center r shaft into the e bushing in the Ielt- hard canter 
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mounting bracket, using a sufficient number of spacer washers to limit the end play of the counter drum 
( assembly to 0.006 to 0.011 inch. Secure the left-hand counter meneoee e brackets with the thres 4-40 
screws and three lock washers. 
Step 19. To replace the stop ring and MC inne shaftassembly, place the locking 
ring in the groove nearest the end of the shaft. Add to the shaft lover the end with any one flat) one 
spring wesher. and one flat washer... . me peed 3 
Step 20. Insert the end of the MC tuning shaft with only one flat through the ocilite 
bushing at the rear of the right-hand counter mounting bracket. Do not insert the end of the shaft 
through the front hole as yet. 


Step 21. Siide the following items over end of shaft in the order listed: one fiat 
washer, one spur gear with pin facing forward, one siop ring with straight tab, 29 stop rings with single 
bent tab pointed to rear, one stop ring with two bent tabs (long one to front}, one stop collar, and one 
\ helical drive gear. 


Step 22. Slide the MC tuning shaft through the front hole. 


” Ss Step 23. Slide all parts on the shaft to the front, except for the one flat washer to 
@ allow room to instal Hs locking ring. 


Step 24, Push the shaft forward to compress the spring washer, and install the lock- 
ing ring with the flat washer between the locking ring and the surface of the mounting bracket. The 
shaft is now held captive. 


Step 25. Slide the stop collar toward the rear of the MC tuning shaft, and secure it 
with the setscrew. 


; as Step 26. Align the two helical gears before pinning. If the tolerance buildup of the 
stop rings plus a 0. 005-inch gap prevents the proper installation of the helical gears, selective assem- 
bly of stop rings will be necessary. 


Step 27. Pin the stop collar and helical Bears when their positions are HAMSEACIOEY: 


ae! Se , _ (d) REPLACEMENT OF MEGACYCLE COUNTER. (See figures 6-6, 6-7, and 6-8.) - To 
replace the MEGACYCLE counter and drive cable, perform the following steps in tne “order given: 


1. COUNTER REPLACEMENT. 


@ > a ee Step 1. Install the lucite illuminating element; secure the bracket to.the counter frame 
with the two screws previously removed. : ; 


_ Step 2. Install the flexible coupling (7, figure 6-8} on the raping staft. Tighten the 
f ao - two Allen setscrews lightly; a later adjusiment is. required. ; 


Step 3. Slide the tuning shaft through the panel hole and position the counter over the 

.. .. Chassis mounting holes. Install the four mounting screws ‘rat do not tighten at this time. (The two long 
-~' .. .. ,  ¢ serews are for the cast persion of the counter frame, and tke short screws are for the sheet mictes zi 
: eS portion. ) : ui 


ee ” Step 4. Install the TUNING (rte) knob oa the tuning shaft and secure it eins the Allen . 
. Setscrews. Pee rer - 


aS gah tee ; & ° Carafa Wy mate the tro tae asc flercible couplirg (3, fF 

*-- ‘the Couns in pit ce and crank the TUNING (Mc) kick sever aE tic:es slowly in each direction, an 

; any misalignm ant bere a counter shaft and the va 2 cagn .citor ‘shaft, Cor reetthi risit 
aaa the counter C2 ihe Chassis until the tro shafts are ccncentriz. : 


2 9 


oan 


! M5 : step &. Tishten the counter eet s scraxs. Kepiw's a eat amecnt of Glypiol (or 
: ee equivalest} camen as sey eaza of each screw. .Do not ili tha se crew slot with gaa Arocly *Gtsstol 
: © (or. equivalent) tothe Locite elamant mounting screvs. . ; 


nn pe ereee 
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detent (figure 6-7) for proper indexing. 


: ( fi ot ‘Step 16. Apply a small amount of Glyptol (or equivalent) cement to the edge of all 
oa a Ie mounting screws and pulley clamp screws. Danot fill the screw slots with cement. 


3. COUNTER ADJUSTMENTS. - When carefully performed, the following ‘adjustments 
. will provide original frequency accuracy of the MEGACYCLE counter. If there is any doubt as to the 
a : . - calibration of the counter, refer to eee 6-4c and 6-4d and check the pHepacn of the frequency 

eh a He Aopen circuits. 


Step. 1 Place the BAND switch in the 16-32 position. 
Step 2. Remove the bezel from the MEGAC YCLE counter window (4 screws). 


! Step 3. ‘Loosen the hexagonal screw locking the small stop gear (8, figure 6-8) and 
( . adjust the TUNING (Mc) knob for a counter reading of 1482... 


Step 4. Loosen the two setscrews at the counter shaft end of the flexible coupling 
(7, figure 6-8). Mate the coupling halves and tighten the setscrews. : 


~ 


NOTE = 


The counter and the variable capacitor tuning shaft 

- “flats” will be flush if properly mated. Completely 
remove the flexible coupling (7, figure 6-8) and check, 
if necessary. 


Step 5. Turn the TUNING (ate) knob counterclockwise to locate the shaft stop point 
in variable capacitor C802. This point is identified by noting the split gear on the shaft of capacitor 
2 gy C802. Atthe stop, the right-hand section of the gear will continue to move slightly, but the left-hand 
section will remain stationary. Do not force the tuning’ shaft past this point. 


2 Step 6. Check the MEGACYCLE counter reading; it should be 1482. If-not, loosen 
cam the setscrews on the shaft ae (5, figure 6-8) and adjust to obtain this reading. Tighten the set-,.. 
screws. ; 
- staaS.. : : Step 7. Adjust the TUNING (Me) knob for a counter reading of 1558. 


> 7 : es “pe x Lat ee 
— a Step 8 Rotate all stop rings (9, figure 6-8) in a counterclockwise direction on the 
corpo ct; 9 2... tuning shaft, and adjust the large spur gear so that the stop pin contac the dog o on the rear stop ring. 
MRR ASE RIED Tighten the hexagonal screw on aes small stop gear (8, figure 6-8).: 


oy ae Le og “Step 9. Sat the MEGACYCLE counter to read 1600. Place the BAND switch, in turn, 
ae : in the positions listed below, and note the counter reading at each position. 


i : Ps, Soe 
zt Band eG ey. ESS She “ng Dye FER Counter Reading 
pee 8 her a. gor Ta Wied t, Oe, ee ete oe tas 0200 
: BoA 4 ee a eee 4-8 ne 0400 
Cee ses Pek, Wee Gate 35 eo ee a ae OBO: Ae 3 
. re . ‘ ; foes : SSPE aa Ge Step 10.. Lf the counter rezdines da nok corresrond with those Listed, loosen the Aller 


setscrew onthe counter pinion gear and adjust the drums. -Tighten the setscrew. Allow 1/32-inch 
clear nce between the pinion c2ar and the drive P geae to eee binding. 


hee EE : are 


4 t band STi 
Step i. Reslace tha MEGA: 


. setscrews.” ‘Dan 
Fe = VARIABLE = CAPACITOR Gavena, c80t AND C902, T OMSERCYCES caguTER. * 

. ay GE NEPAL. ~ Ths folios ng (daiedcttony describe the coumting ard saiesiaen of variahie- 
tuning shaits, to the. MEGACY CLE c eounlcne eae and drive mechanism; spectfically, the 


x vas * May t lea 


ragraph CONFIDENTIAL AN/FLR-11(V), /FRA-54(V) RECEIVER 
3¢(12) __ NAVSHIPS 94581 REPAIR 


ay. ie Step 7. Resolder the wire connection to sockets XDS803 and XDS804 on the lucite 
elemest. .. 


2. DRIVE CABLE REPLACEMENT. - Approximately 3-1/2 feet of seven strand steel 
cable (Natco A33832A) is required to replace the drive cable. Perform the following steps in the order 


tm 


given: “= 
a ‘Step 1. Manually rotate the counter selector wheel to place the counter with the 
largest, gear at the panel window. 


ies * Step 2. Double the cable, acing the As ends together, and form a email ings at the 
center. - 


Step 3. Place the cable loop under the washers of the clamp screw on pulley A. Lead 
the doubled cable through the siot in the rim and tighten the clamp screw. 


: Step 4. Check that the BAND switch is in the 2-4 position. 


Step 5. Lossen the mounting screws on pulleys B and C and slide both pulleys close to 
the chassis in the bracket slots. Tighten the mounting screws. 


‘ . 
} ‘ 
Step 6. Select one cable end and wind it in a clockwise direction over the top of pulley 
A and through chassis hole Z. Keep the cable under tension to prevent it from slipping out of the pulley 
groove. — : 


Step 7. Temporarily secure the cable to the bottom of the panel frame with a small 
piece of adhesive tape. - 


Step 8. Tal:e the remaining cable end and wind it in a counterclockwise direction 
around pulley A and through chassis hole Y. Keep tension on the cable to prevent slippage from the 
pulley groove. 


- Step 9. Temporarily secure the cable to the bottom of the panel frame with a small 
piece of adhesive tape. 
7 Step 10. Select the first cable end at chassis hole Z. Keep the cable taut and pass it 
over pulley C,. over the top cf pulley D, and through the slot inthe rim. Loop the cable around clamp 
screw D1 1 (under the washer), full it tightly, and tighten the clamp screw. 
. Step 11. 1, ue the remaining cable at chassis hole Y. Keep it taut and slowly 
Bx: the BAND switch in the 8-15 position, releasing the cable smoothly during switch rotation to pre- _ 
Pent it from slipping out of tha pulley grooves. 


: Step 12. Fass the cable over pulley B, under pulley D, and Heaven the slot in the 
rim. “Loop the cable around ciaxp cae C2 quncler the waster), pull it ‘tightly, and tighten a ane 
. screw. 


Step 13. Leocrsen the mounting screw at pulley B and slide the pulley tn the bracket 
slot to OBPPIY, cable tension. Ti paren the mounting Screw. 


ee 


. slot to "apply cable tension. Zi7% ‘tea the mounting sersw. 


* 
eae 
# 


Step 14. Loesen the mounting serew at palley C, an slide the pulley in the bracket 


NOTE 


m2 baiwean fs ie o7 Bast 
enbls is PIES cd beivaen 


b 
aws Bey as 
areral a.IliS, ee 


; : Step 15. Flac2 the EAND swite! in Gon, Eid all svitea 3 
ng that the selector whee intaxes ate in e2c ees required, acjust th 
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coupling and adjustment of C802 (harmonic amplifler capacitor gang) and C802 (preselector capacitor 
: gang). .Figure 6-8 illustrates the coupling mechanism. Numerals in parentheses {in the Une in- 
b structions) identify the parta of the coupling mechanism. 


cc) COUPLING ADJUSTMENTS, CAPACITOR C802. (See figure 6-8.) 


=, Step 1. Place the BAND switch (1) in the 16-32 position. 
2 Step 2. Rotate the MEGACYCLE counter assembly (2) until the 16-32 counter drums appear 
in the bezel aperture (3). (The 16-32 counter is the one with the smallest Pines gear.) 


Step 3. Remove the bezel Q) so that all four digits of the counter are visible. (The fourth 
digit i is used for calibration purposes and is normally masked by the counter bezel.) 


Bere ets atte on memento hn sonnets: Soa 
ne ata . 
ea Beery te 
ae: * .* o°% 

. ‘ 


oS Step 4. Couple the harmonic amplifier capacitor, C802, (4) to the MEGACYCLE counter 
h assembly (2) by means of the shaft coupling (5), the intermediate shaft (6), and the flexible coupling (7). 


- Step 5. Perform the MEGACYCLE counter adjustments described in paragraph 
: 6-5e(12)(d)3. 


' (3) COUPLING ADJUSTMENTS, CAPACITOR C801, (Beet figure 6-8.) 
; - NOTE 
The coupling adjustments described in paragraph 
6- 5d(2) for the harmonic amplifier capacitor (C802) 
es Bee : must be completed before attempting coupling adjust- 
: ments for the preselector capacitor (C801) which 
: follow. 


. Stepl. Place the BAND switch in the 16-32 position. 


. Step 2. Rotate the TUNING (MC) control fully counterclockwise. The MEGACYCLE counter 
should read 1558. ae ; . 


a ay a ee fo te Step 3. Loosen the two Allen setscrews on | coupling (12) of capacitor C801 drive mechanism. 


= _vents further rotation. wien & ae 
meee es ae 3 "Step 5. Tighten the Allen setscrews on Hie coupling. 


NOTE 


| The flats on the drive shafts of capacitor gangs C801 
and C802 should mate at the coupling (12). . 


.q es - - 
. S nt ot Step 4. Rotate the capacitor gang SS, counterclockwise until the mechanical stop pre-* 


Step 6. Repince the bezel at the MEGACYCLE counter. 


LUBRICATION. ’ aes 


ay GENERAL. - The Iebrteatios procedure in the stollowing ragraphs is performed s semi- | 


= “gt TUNING MECHANISX: axp COUNTERS. (S22 figure 6- 10. 5) is 


_ a Pull out the receiv er ta expose > the tuning mechanism. oe oe coe 


&) Lubricate the 3 x IEGACYCLE counter sleeve be sarings as. zhi in nese §- 10." : hubris. Bett d Ce eae ais 
-cate the shaft bearings and the four cozster-drum shcits (only one counter drum is “shout in figure 1c 0 
-§-10 | Lubricate the KILOCYCLE coaster shaft ce and mechanism. ’ ease. the worm eos and 
tuning: shaft pinion genre. oh, Cres mae ae - ‘ 


tee agg mie ta 


. anrny? av. 
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tl Ze) 
a | K 
O- OI: MIL-L-6085 {1-2 DROPS) yee oe? ~ 


G— GREASE: MIL-G-16908 (VERY LIGHT COAT) 


Figure 6-10. Lubrication Points, Receiver Counter Mechanism 
_ (3) BAND SELECTOR SWITCH. (See figure 6-11.) | aaa 
{a) Pull eut the receiver and raise itto expose the receiver chassis. 


(2) Lubricate the BAND switch detent mechanism. Rotate the switch through all pusitions 
“to distribute the grease. Lubr icate all plecte earings and grease the switch slides at each switch 
- lever Jecenon ae as a piece we eye a .. Ae 
(4) DRAWER SLIDES. ” (See fie: ure 6-12. 2). Lk cat the recsiver snd lubricate : a 
. fn eae 6-12 Includirz the T-shaped lever, handle rele se aes ver, and the front a rec ; 
“the mechanism to distribute the lubricant. Grease eee slide mechanism. Hghtly ai the =r indicated, - 
“and. ‘operate the slide several times to distribute the grease. eg a Be = a 


oe ‘LAMPS. - na Re1125/ELR is eqiiesea with six lamps; te on the front panal (DF indicator 
lamps, ‘sea figure: ae and iva at each counter mechanism (MEGACYCLE and KILOCYCLE coxnter, : 
“see figure 6-2). The C-$°5/FLR is equipped with a single lamp on the chassis (POWER irdicater, s2e. 


figure 5-4). .The DF indicators lamps are accessivle from the froat; the counter lamps are accessible 
by. palling ie the receiver. : To: remove a receiver lamp, exnscrew thse cap; the emp i is i an integral part 
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a Figure 6-11. Lubrication Points, Receiver Bandswitching Mechanism 
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Figure 6-12. Lubrication Points, Receiver Slide Mechanism 


of thecap. To remove the POWER lamp, unscrew the cap to expose the lamp and then unscrew the 
lamp. Lamp replacement procedure is the reverse of removaL 


6-6. OVERALL SCHEMATIC AND WIRING DIAGRAMS. 


This section contains complete schematic and wiring diagrams of all functional sections in the 
R-1125/FLR and the O-928/FLR. Diagram arrangement is in a logical sequence and follows the re- 
ceiver main signal path, where applicable. Figures 6-13 to 6-16 are overall schematic diagrams of 
subassemblies in the R-1125/FLR, and figures 6-17 and 6-18 are overall schematic diagrams of the 
O-928/FLR. Figure 6-19 is an interconnecting cable diagram showing all internal cable connections 
between subassemblies inthe R-1125/FLR. Figures 6-20 through 6-34 are wiring diagrams of the 


6-31 


R-1125/FLR subassemblies, and figure 6-35 is the interconnecting cable diagram for the O-928/FLR. . 
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Figure 6-20. 
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